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(54) Data tninsmittirig device, dalai receiving device, and data recording device 



(57) A data transmitbng device connected to a pre- 
served networK comprises coding means for rec^ving 
plural kinds of cod«] data, and coupfing these coded 
data in first data unrts to generate a first coded stream; 
dividing means for dividing the first coded stream in sec- 
ond data units off a prescrft>ed data size to generate 
divided pack data correspor^ing to divided packs as the 
second units; packet generating means for adding 
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header information to respecfiye divided pack data to 
generate packet, data corresponding to packets as data 
transmission units; and transmittir^ means for output- 
ting the respective packet data toward the network as a 
secorvd coded streami which has a data structure differ- 
erit from that of the first coded stream. 
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[0001] The preeent invention relates to a data trans- 
mitting device, a data receiving device, and a data 
recorcfing deince and, more parficularV to an device 
wfiidh transmits, receives, or records output data of an 
IVIPEQ (moving picture expen group) 2 encoder or data 
MPEQ2 program stream recorded In a recording 
medium such as an optical disk, through a communica- 
tion medium Crnt»face) such an EEE1394 system. 

BACKGROUND OF THE INVEiTnON 

[0002] tn recent years, attmtion tee t>een focused on 
the IEEE1394 system as a serial transmission system 
Ibrdala. 

[0003] The IEEE1394 systerri uses any of lOQMtsps, 
200Mfc)ps, and 400Mbps as a t>ase rate of data trans- 
rriission with a cyde time of 125ps (n^crdsecbnd). 
^IjMl fiJiso, the IEEE1394 ^em disfines two com- 
munication methods, namely, an tebchronous transfer 
(jsynchronous communlcalion) and an asynchronous 
transfer. In the Isocfrronous transfer^ data is transmitted 
immediately di response to a transmission request, 
while in the asynchronous transfer, sgme delV niay 
sometimes occur b^ween generation of a transmission 
rec^est arxi data transmisston. 
[00051 "Hie isochronous transfer is a comnuxrdcation 
method for use ty data transmis^on which must be 
made in real time, as is typical of transmtssloh of AV 
(Audio Video) data. In the isochronous transfer, prior to 
me start of data transmission, a band required for data 
transmission is obtained. Ther% with thb t>and, data off 
aft least one packet is tansnntted once In one cyde 
(I25|i8}, which ensures that dafa transmission is madei 
Inrealtima 

[0006] Oh the other hand, tfie asynchronous transfer 
is a communication method for use by data transniBS- 
sion which need not be made in real time, as in the case 
of transmission of computer data such as commands or 
stili picture data. II Is assumed that this is identical to a 
transmission system such as a ccmventional SCSI 
(small computer system interface). 
[MOT] Cunrentty,1dr transmission of the AV data using 
the isochronous transfer, a method of transmitting data 
for digital VCR (Video Cassette Recorder), a method of 
transmitting MFEQZ transport stream data, and so forth 
are defned. 

[0008]. Now.abriefde8aipfi6nisgivenof aconvminl- 
cation mettod on a network N t)y the use of an interface 
accordbg to the 1EEE1394 (hereinafter refenred to as 
13941/F). 

[00O9] Figure 36(a) schematically shows a network to 
which three terminals are connected through the 
1394i/F. Suppose that temninals A, and C areadigltal 
vUeo camcoder (DVC), a p«sonaI computer for output- 



ting the MPEOZ transport streanfi (TS) as inage data, 
and a receiving device for fonage data, respecBvely: Also 
si^spose that the terminal A is a main terminal fior out- 
putting a cyde start packet per 125|is toward ttie net^ 
5 work K euid atbcating a frequency band for data 
transmission to each terminal. 

[001 0] In the 1 394iyF, time for the isochronous trareler 
and time for asyrx;iironous transf^ are aQocated for one 
cyda Of the one cyde* 80% time period is used for the 

10 isochronous transfer, and the remaining 20% time 
period is used for the asynchronous transfer. Each ter- 
nunal performs d^ transmission by the isochronous 
transfer for data which nrujst be transmitted in real time, 
arKi performs data transmission b^ the asyndironous 

IS transfer fbr data which heed hot be transmitted In real 
time. 

[poll] initially, each of the terminals A-C dedares a 
frequency band required fbr data transriiissidn td the 
main terminal A, and requests permission for use of the 

20 bard. IfperniHted, eadlterm^ 

transmisdon, whereas If not permitted, it tries to request 
permission fbr use of reduced band. When the permis- 
sion Is granted, eadi terminal can transmit packet data 
by the isochronous transfer at least once in one c^e 

25 when It Is necessary to perlbrm the isochronous trans- 
fer. 

[0012] Hereinafter, descrqTtion is given of a case 
where ttie terminals A and B perform data transmission 
by the isochronous transfer, and the terrhinal 0 per- 
30 forms data Iransmtesion t)y the asynchronous transfer, 
with reference to figure 36(b). 

[OOIQ Referring to figure 36(b), the main terminal A 
outputs cycle start packets St1. St2, St3,.... each indl- 
catmg a head of each cyde in each cyde, and outputs 
35 teochronous packets Aisol, Aiso2, Aiso3, ... in each 
cyde. 

[0014] The terminal B outputs isochronous packcte 

BIsol, BIsoiz, Blso3 in each cyda 

[OOlsq The terminal C outputs an asynchronous 
40 packet Casynl , 8id3iS€k)uently to the isochronous pack- 
ets Aisol , and Bisol , in a cyde between the cyde start 
packets Sti and St2. 

[P016] In a case where plural tem^ais output asyn- 
chronous packets, priority of the asynchronous packets 

45 is established among them ni such a manner that prior- 
ity deaeases in the order in wtiich transmisston 
requests of the conresponcfing terminals are sent to the 
main terminaL In this, case, asynchronous packets 
wtiich have not bem transmitted in one cycle will be 

so transnr^tted in a 8ut>sequent cyde. 

[pOiT] Meanwhile, in DVD (digital versatile disl^-Video 
standard, a method of recording compr^sively coded 
vkieo (teia or audio data in a DVD disk as a reconfing 
medium is defined. 

55 [0018] Assume tfiat compressively coded video data 
or audio data is read from the recording medium such 
as the DVD, and AV decoding is performed thereta In 
this case. In general, data is read from the recon&ig 
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medium at a rotation rate higher than a rotation rate cbr- 
responcfing to normal data processing rata and data is 
read intermrttenti/. 

[001 9] As shown in figure 37, a reproducing device 10 
such as a DVD player, includes a buffer 12 at a previous s 
stage of an Av data decoder 13, for storing read data 
therein to buffer difference between a data readout rate 
and a data processing rate. In figure 37, refererice 
numeral 1 1 designates an optical head for reading ckta 
from the DVD dislcl, and reference numeral 14 desig- w 
nates a di^la/ such as tV (Television Set) which cfis- 
plays image data or outputs aucfio data on the basis of 
an output of the AV data decoder 13. 
[0Q20I In the DVD player this constructed, data trans- 
fer from the recording mecfium 1 to the bufifer 12 is con- is 
trolled according to amount of data stored in the buffer 
12. In response to a request Re frohn the, AV daia 
decoder 13. data Da is transfenred from the buffier 12 to 
the AY data decoder 13. 

[0021 ] Here, assume that a digital internee (l/F) 15 b 20 
added to the DVD player as shown In f^ure 38. 
[0022] At a transmitting end, a transmitting de^ce 10 
. transfers data from the recording medium ipa to the 
buffer 1 2, and then outputs data to the digptel intertoce 

15. 25 

[0023] Meanwhile, at a receiving end, a receiving 
device 20 receives data through a digital interface 21, 
and then ah AV data decoder 22 decodes received data 
and outputs decoded data to the TV or the lit®. 
[0024] In this case, since data is output from the buffer so 
12 in response to a request Fk|2 from the AV data 
decoder 22 ci the receiving device 20, the request Rci2 
must be transmitted through the digital interfaces 21 
arKf 15 at the receiving end and the transmitbng end, 
respectively. 3S 
[0025] Besides, in another case wherid plural devices 
receives data, since operatlonB of the corresponding AV 
data decoders might differ from each other, it Is required 
that a transmitting device at the transmitting end ou4>ut 
data in response to requests from respective receiving 40 
devices at the receiving end. Therefore, a trahsmittihg 
device at the transmitting end must read data from a 
recording medium at a very high rate. 
[0026] Data recorded in the DVD is data which takes 
an MPEG2 program stream format (hereinafter refen-ed 4S 
to as MEPEQ2-PS data). In order to transmit the 
MEPEQ2-PS data through the 13941/F as the digital 
interface 15 in figure 38 (a), that Is. to transmit it accord- 
ing to a transmitting method of the coriventionai MPEG2 
transport stream format data (hereinafter referred to as so 
MPEG2-TS data), it is required that the MEPEG2-PS 
data be converted into the MPEG2-TS data. 
[0027] Hereinbelow, description is given of problems 
associated with transmission of the MEPEG2-PS data 
recorded in the DVD through the 13941/F from the ss 
transmitting end to the receiving end with reference to 
figure 39. 

[0028] Rgure 39 shows detailed structures of the 



interfaces 15 and 21 of transmitting device 10a Bxvi 
receivoig device 20a in f^ure 38, respectively. The 
interface 15 of the transmitting device 10 comprises a 
conversion unit 15a for converting the MEPEG2-PS 
data output from the txiffer 12 Into the MPEG2-TS data, 
and a transmittiiig end 1 394 l/F 1 5b connected to ah ouf 
put area of the conversion unit 15a. The onterface 21 
comprises a receiving end 1394i/F 21a for receiving the 
MPEG2-TS data from the transmitting end over ah net- 
work N. and a conversion unit 21b for converting the 
MPEG2-TS data from the 1394i/F 21a into dhe 
MEPEGS^PSdata. 

[0029] In order to trarsmit the MEPEQ2-PS data 
recorded in the DVD through the 13941/F, K Is required 
that the MEPEd2-PS data be converted into the 
Mf»EG2-TS data oh the trananitting end. and the 
MPiEG2-tS data be cbhverfed Irtfo the MEPEG2-PS 
data at the receiving erid. 

[0630] However, there have be^ rtiany prbbleniis 
asspdatQd whh the above data coiiveirsbni whlcK; wili 
be descfa>ed beiow. 

0 the MEPEG2-PS data and the MPEG2-ifS <^ 
have cdhtents of data desd^yfion which ctfffer fr6m 
each other in \tmx respective headers, and tNard- 
fore ihfbrrrsitfoh of the headers must be chaniged; 
causing complicated data processing, 
ii) The MEPEG2-PS data and the I^PEG2-TS data 
respectively contain clock reference (time data) 
which a decoder usa The dock reference of the 
MEPEG2-PS data is cafled "SCR" (System Clock 
Reference), and the dodc reference of the MPEG2- 
TS data is cafled "PGR" (Program Clock Refer- 
ence). According to MPEG2, the largest inten/al of 
the SCR is 700rtis, and the largest inten/al of^e 
PCR is IdOms. When convertirig the h/IEPEQ2-PS 
data into the MPEG2-TS data, more dock refer- 
ences must be created, and therefore there is a 
rieed for a drcuit for gehelratihg a highiDrecia'oh 
timing signal at a transmitting end. 

[0031] the MEPEG2-PS data recorded in the DVD 
contains data unique to the DVD (Navigation cfeita or the 
like) in a private stream format. When the MPEG2-TS 
data Into which the MEPEG2-PS data has been con- 
verted is decoded by a decoder for TS, the data uhigue 
to the DVD cannot be decoded. For tfiis reason. K^is 
necessary that the MPEG2-TS data output from 8ie 
13941/F 21a be inversely converted Into the MEPEQ2- 
PS data at the receiving end, causing a complicated 
structure of receiving device 

[0032] Assuming tfmt transmitting device is a DVb 
recorder 10b for performing codirig to a tV signal and 
recording a coded TV signal h a recording medium 1 
such as the DVD, as in the case of fte IDVb recorder 1 0, 
what is needed is that the DVD recorder 1 0b indudes a 
conversion unit 17 for converting the MEPECa2-PS data 
output fibih an M'PEG2 jarogram stream encoder 
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and system) 16 Into the MPEQ2-TS data, and 
ah output of the conversion untt 17 teeignai is sent onto 
ah network N through an 13941/F unit 18. 
[0033] The recording medium such as the opticai disc 
contains data which has been sukqected to error correc- 
tion coding and modutatfoa in a case where the data is 
read from the recording mecSum such as the optical 
disk. If track Junp may fails and the same data Is reread 
therefrom, a buffer may underflow, or if ECC (oior cor- 
rection code) decodnig may develop an error, and the 
same data is reread therefrom, a buffer mcqr underflowf 
ift^e system in figure 38. 

JP034} fnthiscase, even if the AV data decoder 13 at 
a transmitting end issues a data request to the buffer, 
data wai not be output therefrom, or it Is not correct data 
if output The same goes for data output lb the digital 
interface 15. Henc^ In the system shown in figure 38, 
the AV data decoder 22 at the r^eivir^ ervl cannot per- 
form conect decoding, ccaislng an incorrect video or 
audio signal to be reproduced, h other words, in the 
system shown in figure 38, when readhg data from a 
recording medhim such as. an opticai disk has deval- 
cped an error in the transmitting device; 9 ro&d data is 
tnjhsmrtted to the receiving end through the digital inter- 
face, the data cannot be AV decoded correctty at the 
recetvf ng end. 

SUMMARY OF THE INVgNTIQN 

[0035] It is an obfect of the present invention to pro- 
vide a dafta iiaiibiiiiUing device wNcH can transmit 
MPEG2 program stream data out|Xit from an MPEGi2 
encoder (elementary and systerh) or recorded in a 
recording medium by the use of an 13941/F without the 
necessity of converting it Into an MPEQ2 transport 
stream. 

[0036] It is another object of the present invention to 
provide a cfecta receiving device which can receive the 
MPEG2 program stream data transmitted by the use of 
the 13941/F and can decode the same correctly, and a 
data recording device which can record the MPEQ2 
program stream data transmitted by the use of the 
13941 l/F in a prescnt>ed recording format 
[D037] It Is stai another object of the present invention 
to provide a data trEmmiittIng device which can transrrat 
data which wffl be decoded correctly at a receiving end, 
ahd a data rec^ving device which can correctly decode 
tf^ data transmitted from the data transmitfing device, 
even if underflow or an ECC error occurs in a buffer at a 
transmitting ervl while data recorded in a recording 
medium is transmftted. 

[0038] Other objects and advantages of the present 
invention wfll t>ecome apparent from tfie detailed 
description that follows. The detafled description and 
spedfK: erri)odimmts descrbed are p>rovided only for 
illustration since varfcMis additions and modfftcatior^ 
within the sporit and scope of the invention win be appar- 
ent to those skai in the art from the deteuled description. 



[00391 According to first aspect of the present Inven- 
fion, a data transmittino device connected to a pre- 
scribed network, comprises cbcBng means for receiving 
plural lands of coded data, and coupling these coded 
5 data in first data units to generate a first coded stream; 
dividing means for dtvidtng the first coded stream in sec- 
ond data units of a prescnbed data size to ganerats 
divided pack data corresponding to divided packs as the 
secorxJ units; 

10 packet generating means for adding header information 
to respective divided pack data to generate packet data 
corresponding to packets as data transmission units; 
and transmitting means for outputHng the respedfve 
packet data toward the network as a second coded 

IS stream wNch has a data structure different from tiiat of 
the first coded stream. Therefore, the MPEQ2 profipam 
stream data or the like can be divided aito padMs 
which are smaller than Hs data units. As a resuR. the 
MPEGi2 program stream or the like can be output 

20 toward the network bf a transmitting metlKXl of the 
transport stream, that is. through the IEEE 13941/F. 
without the necessity of converting it into the MPEQ 
transport stream. In addition, in a recehring device at a 
receiving end connected to the network, received data 

25 packets are coupled, thereisy restoring the MPEQ2 pro- 
gram stream generated hf the data transmitting device. 
[00401 According to a second aspect erf the present 
invention, in the data transmitting device as defined in 
the first aspect, the dividing means divides the first 

30 coded stream In such a manner that the dh/ided packs 
each contains co d ed data of one Wnd. Therelbre. the 
MPEG2 program stream can t>e restored easily at the 
receiving end. 

[0041] According to a thM aspect of the present 

35 invention, in the data transmftting device as defined in 
the second aspect the packet generating means gener- 
ates packet data by adding stuffrig data to a cfivided 
pack of a size smaller than the prescrbed data size so 
that all the generated packets are of the same size. 

40 Therefore, packet data is easy to handle at the transmit- 
tbig end and the receiving end. 
[0042] According to a fourth aspect of the present 
invenfion, a data transmitting device connected to a pre- 
scrit>ed network, comprises reading means tor reading 

45 data recorded in sector units of a prescribed data size in 
a recording medium for each sector; dMdIng means for 
divWIng data conrespondrig to each sector read t>y the 
reading means in data units of a data size smaller than 
tfmt of the sector, to generate divided pack data corre- 

50 spoTKfing to divided packs as the data units; packet gen- 
erafing means for adding header information to 
respective cfivided pack datau to generate packet data 
conespording to packets as data transm^on units; 
and transmitting means for outputting respective packet 

55 data toward the network Therefcn-e. the MPEG2 pro- 
gram stream or the ike can be output toward the net- 
work t>y a tra n s m itt i ng method of the transport stream, 
ttiat is. through the IEEE 13941/F. wfthout the necessity 
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of convertong H into the MPEG transport streara 
[0043] Acoonfing to a fifth aspect of the present tnven- 
tioa In the data transmitting device as defined in the 
fourth aspect the drvkfuig means divides the cbta cor- 
responding to the sector so that head data of each sec- b 
tor matches head data of the corresponding divided 
pack. Therefore, pacl<Bt data Is easy to tendle at the 
receiving end. 

[0044] According to a sixth aspect of the present 
invention, in the data transmitting device as defined in io 
the fourth or fifth aspect, tfie packet generating means 
generates packet data by adding informafion indicating 
that a divided pack contains head data of the conre- 
spending sector to the divided padc Therefore, divkied 
packs can be restored to a pack with ease at a receiving is 
end Beskles, the pack is divided in arbrtrgvy byte units, 
thereby reaTizing effeciivd use of a band of a cfigital 
interface such as the 1394t/F. 

[0045] According to a sevmth aspect of the present 
invention, a data receiving device for receiving packet 20 
data output from the data transmitting device as defined 
in any of the fourth to axth aspects as a coded stream, 
corrprises receiving means for receiving the packet 
data and outputting the divided pack data correspond- 
ing to each packet according to anaiyss of its header 2s 
informatiori; and coipiing means for coupEng the 
divided pack data output from the receiving means to 
generate data corre^onding to the sector. Therefore, 
based on packet data output from the data transmittvig 
device, the MPEG2 program stream or the Gke gener- so 
ated by the data transnrrittlng device can be oonrectiy 
restored. 

[0046] According to an eighth aspect of the present 
invention, a data recording device for receiving and 
recording packet data output as a coded stream from ss 
the data transmitting device as delink in an/ of the 
fourth to sixth aspects, compnses receiving means for 
receiving the packet datai and outputting the divided 
pack data corresponding to each packet accorcfing to 
analysis of its header information; coujiriing means for 40 
coupling the divided pack data output from the receiving 
means to generate data corresponding to the sector; 
and recording means for recording the data correspond- 
ir^ to the sector output from the coupGng means in a 
recording medium having a sector structura therefore, 4s 
based on packet data output from the data transmitting 
device, the MPEGi2 program stream or the Gke gener- 
ated by the data transmitdng device can be correctly 
restored and recorded. 

[0047] According to a ninth aspect of the present so 
invention, a data transmitting device connected to a pre- 
scribed netwcM-K conrprises data reading means for 
reading data recorded in a recording medium; buffer 
means for temporarily staring the data read by the data 
reading means; and data transmitting means for output- ss 
ting the data output from the buffer means, toward the 
network; wherein, when the buffer means goes into 
underflow state, the data transmitting means outputs 



underflow informatfon indicatir^ that urKieiflow has 
occurred in the buffer mrans, toward the network 
Therefore, even when underflow has occun-ed fri a 
buffer at the transmitting the receiving erd detfcts 
B the occurrence of underflow and converts the operafihg 
mode from the normal mode to the error handGng mode. 
As the result, speedy error-handling is reaOzed at the 
receiving end. whereby disorder of video and audio sig- 
nals due to the occun^ence of underflow in the buffer at 
10 the transmitting end can be suppress efftetvefy 
[0048] According to a tenth aq^ect of the present 
invention, a data transmitting device corlnected to a pre- 
5cril:>ed network, conr^ses data reacfihg means for 
reacfing data recorded In a recordirlQ medium; buffer 
IS nrteahs for temporarily storing the data read by the (^ta 
reading means; padcet generating mearis for adahg 
header information to the data output from the buffer 
means, and generating packet data corresponding to a 
packet which is a unit pf data transmission; and data 
20 transmitting means for outputting the packet data ou^ut 
from the packet generating means, toward the network; 
wherebi, when the t)uffer mearts goes into urxJerflow 
state, the packet generating means adds urdeiftow 
information- to a header section of the packet, which 
2S Infomiatfon indicates that underf tow has; occuned in the 
buffer means, and outputs the packet toward the data 
transmitting means, therefore, even when underflow 
has occurred in a buffer at the trarvsmltting end. me 
receiving end detects thie occurrence of underflow and 
30 performs speedy error-handling, whereby disordo- of 
video arxi audio signals due to the occurr&ice of under- 
fk3w in the Ixiffer at the transrnittihg end can be sup- 
pressed effectively. 

[0049] Accondir^ to an eleventh aspect of the present 
35 invention, in thei data transmitting device of the tenth 
aspect the data transmitting means repeats, at fixBd 
time intervals, packet-by-packet data transmission for 
outputting at least one packet data to the network at a 
fixed transmission rate; and the packet generd^g 
40 means adds the underflow Information to a fieader of an 
isochronous packet used in isochronous transfer in 
which the data transnriission Is perfornied syncfiro- 
nously with a transfer request generated tiy tfiie data 
transmitting means. 
4S [0050] According to a twelfth aspect of the present 
invention, a data transnnitting device connected to a pre- 
scribed network, comprises data reading means for 
reading data recorded in a recording medium; buffer 
means for temporarily storing the data read by the data 
so reacGng means; and data transmitting means for outpput- 
ting the data output from the buffer means, towardlbe 
network; wherein, when the buffer means goes into 
underffow state, the data transrrotting means outputs 
data of a prescribed pattern to the netvrork, as under- 
55 flow infomnation indicating that underflow has occurred 
in the buffer means. Therefore, even when underflow 
has occurred in a buffer at the transniitting end, the 
receiving end detects the occurrence of underflow and 
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perlbnns speedy error-handOng, whereby disorder of 
video and audio signals due to ihe oocunrence of under- 
flow b the buffer at the transmitting end can be sup- 
pressed effectively. 

[0051] According to a thirteenth aspect of the present 
Invention, a data receiving device connected to a pre- 
8crft>ed netvMorl^. .comprises data receiving means tor 
receiving data output from tlie data transmitting device 
c^e ninth aspect; dala analyzing means for analyzing 
the data received k>y the data recehnng means, and out- 
putting Infmnation jhcRcaiing that underflow has 
occun^ed at the transnMng end vyhen underflow infor- 
mation b inciuded In the data; and data decoding 
means for performing decoding based on the data 
f eceiyad Isy the data receiving means, and oonverthig 
the operatinfi) mode of the decocftig from normal mode 
to error handBng wode on rec^of the Iriibmiation indi- 
cating the occunence of underflow, thereferet the 
iBcelving end detects tiiat underftow has occuced in a 
iDfiffer at the transmitting end. and perfomis speedy 
emr-hancffihg, wherel:fy disorder of video and audio sig- 
nals due to the occurrence of underflow in the kxrfier at 
the tra nsini ti in g end can be suppressed effectively. 
[0052] AccordtnjB to a fourteenth aspect of the present 
invention, a diEda receiving device connected to a pre- 
scribed network oomprisee data receiving means for 
rec^ng packet data output from the data transmitting 
device of the tenth aspect; data analyzing means for 
analyzing the packet data received by the data receiving 
means, and outputtlng Information indicating that under- 
%9W has occurred at the transmitting end when under- 
information is Included in the packet data; and data 
decoG&ng means for performing decoding based on the 
padcst data recced by the data receiving means, and 
converting the operating mode of the decoding from 
normcd mode to error handling mode on rece^ of the 
in fb rma tloai intiicatirig the oocunrence of undeiflcw. 
Therefore, the receiving end detects that underf low has 
occunred in a buffer at the transmitting end. and per- 
forms Gpeedy error-handiing, whereby disorder of video 
and audio sig^rals due to the occurrence of underflow In 
the buffer at the transnvtting end can be suppressed 
effectively. 

;r^fB53] According to a fifteenth aspect of the present 
' Invention, a data receivmg d»nce connected to a pre- 
scribed networK comprises data receiving mearts for 
recoving iscKttronous packet data output from the data 
transmitting device of the eleventh aspect; data analyz- 
ing means for analyzing the isoctvonous packet data 
received by the data receiving means, and outputtlng 
. iiiforinalion indicating that underftow hsis occurred at 
the transmitting end when the urxierflow rrfbrmatlon is 
Included in the header of the isochronous packet data; 
and data decoding means tor p^tormkig decodlrtg 
t)ased on the isochronous packet data received by the 
d^ttBL receiving means, and converting the operating 
mode of ttie decoding from normal mode to error tian- 
dling mode on rece^ of the Information indlcaiu^ the 



occurrence d underflow. Therefore, the receiving end 
detects that underflow has occunred in a buffer at ttie 
transmitting end, and performs speedy error-harxfling, 
whereby disorder of vkteo and audio signals due to thei 

s occurrence of underflow in the buffer at the transmitiihg 
end can be stressed effectively 
[OOSq According to sixteenth aspect of the present 
^enfion, a data receiving device connected to a pre- 
scribed network, corhprtees data receiving means for 

10 receiving data output from the data tFEmsmMng dodce 
of the twelfth aspect; data anafyzing means for analyz- 
ing the data received by the data receiving means, and 
outputtlng iiifo rma t fo h Indicating that underfkyw has 
oocuaed at the transmitting end when the data of a pre- 

15 scrtoed pattern is included In the received data; and 
data deooding means for perforrrDng decoding based on 
tfiedata received by the data receiving means, and con- 
verting the operating mode of the decoding from rxrnnal 
mode to error harviring mode on receipt of the informa- 

20 ion indicating the occurrence of urvlerfiow. Therefore, 
the receiving end detects ^t underflow has occurred In 
a buffer at the transmitting end, and performs speedy 
errcM'-handling, wheret>y disond er of video and audio sig- 
nals due to tiie occurrence of underflow in tiie buffer ei 

25 the transmitting end can be suppr^ed effectively. 
[QOSSfl According to a seventeenth aspect of the 
present invention, a data transmitfing device connected 
to a prescrlt)ed network, compdses data reading means 
for reacfing data recorded in a recorcBng medium, wfiich 

30 data is given an error-correcting code; error detectir)g 
means for detecting whether an enror exists in data 
processing or not, by decoding the error-correcting 
code included In the data read by tiie data reading 
means; arxJ data transmitting means for out^HJtting the 

35 data read from the data reading means toward the net- 
work; wherein, when an enror in data processing is 
detected i>y the error delecting means, tiie data trans- 
mitting means outputs error inftMmation Indicating the 
occurrence of error tn data processing, toward the net- 

40 work. Therefore, even when an ECC error has occurred 
during ECC decoding of data read from the recordrig 
media, the receiving end detects the occurrence of the 
ECC error, and converts the operating mode from the 
normal mode to the error handing moda As a resiA» 

46 Speedy error-handling Is reafized at the receiving end, 
whereby disorder of video and audto a'gnals due to tiie 
ECC error can be suppressed effectively. 
[00561 . According to an eighteenih aspect of the 
present Inventton, a data transmitting device connected 

so to a prescrft>ednetworlc, comprises data reading means 
for reading data recorded oi a recorcting medium, wfvch 
data is given an error-correcting code; error detecting 
means for detecting whether an error exists in data 
processing or not, by decocting the error-correcting 

55 code included In the data read by tie data reacfing 
mears; packet generating means for adding header 
infor mation to the data read by the data reacting means, 
and generating packet data corresponding to a packet 
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which is a unit of data transmission; and data transmit- 
ting means for transmitting the packrt data output from 
the packet generating means, toward the network; 
wherein, when an error in data processing is detected 
by the error deteciihg means, the packet generating 5 
means adds enror information to a header section of the 
packet which infbmnafion indteates that an enror has 
occurred di data processing, and outputs the packet 
toward the data transmittffig rheansL Therefore, the 
receiving end detects that an error in data processing, 10 
such as an ECC emir, has occurred at the transmitting 
end, and performs speedy enor-handloig, whereby dis- 
order of video and audio signals due to the ECC error 
can be suppressed effectively. 

[0057] According to a nineteenth aspect of the present is 
invention, in the data transmitting device of the eight- 
eenth aspect the data transmitbng means repeats, at 
fixed time intervals, packet-by-packet data transrrission 
for outputting at least one packet data to tfie netwoilc at 
a fixed transmission rate: and the packet generating 20 
means adds the error information to a header of an Iso- 
chronoLS packet used in isochronous transfer In which 
the data transrrilssion is peiformed synchronously with 
a transfer request generated by the data- transmitting 
means. 25 
[0058] According to a twentieth aspect of the present 
inverrtion, a data transmitting device connected to a pre- 
sorted networK comprises data reading means for 
reading data recorded in a recording medium^ which 
data is givm an error-oonrecting code; error detecting 30 
means for detecting vvtiethier an error exists in data 
processing or not by decoding the error-correcting 
code included in the data read by the data reading 
means; ard data transmitting means for transmitting the 
data read by the data reading means toward the net- 3s 
work; wherein, when an error in data processing Is 
detected by the error detecting means, the data trans- 
mitting nieans outputs data of a prescribed pattern to 
the network, as information Indicating that an error lias 
occurred nri data processing. Therefore, the receiving 4o 
end detects that an error in data processing, such as an 
ECC error, has occurred at the traremitting end, and 
performs speedy error-handling, whereby disorder of 
video and audio signals due to the ECC error can be 
suppressed effectively. 45 
[0059] According to a twenty-first aspect of the 
present inventipn. a data transmitting device connected 
to a prescnbed networK comprises dak reading means 
for reading data recorded In a recording medium, which 
data is given an error-correcting code; error detectirig so 
means for detecting whether an error exists in data 
processing or not by decoding the error-conecting 
code included in the data read by the data readlrog 
means; packet generating means for adding heoier 
information to the data read by the data reacfing means, ss 
artd generating packet data corresponding to a pEicket 
which is a unit of data transmission; and data transmit- 
ting means for transmitdng the packet data output from 



the packet generating means towanJ the network; 
whereort, when an error in data processirig Is detected 
by the error detecting means, the packet generafing 
nnteans adds incorrect cyclic redundancy check data to 
the packet data, as mfbrmation indicating that an entr 
has occurred in data processing, and outputs the packet 
data. Therefore, the receiving end detects that an error 
in data processing, such as an ECC error, has occurred 
at the transmittbig end, and performs speedy error-han- 
dling, whereby disorder of video and audto signals due 
to the ECC error can be su|:^essed effective^. 
[0060] According to a twenty-second aspect of the 
present invention, a data receiving device connected to 
a prescribed network, corrqpirlses data receiving mieans 
for receiving data output from the data transmitting 
device of the seventeenth aspect; data analyzing 
means for analyzing the data received by the data 
recdving means, and outputting infbrmatioh indicafir^ 
that an enror has occurred in data processing at the 
transmitting end when the error Information is included 
in the received data; and data decoding means for per- 
forming decoding based on the data received by^e 
data receiving means, ami converting tfie operating 
mode of the decoding from normal mcxie to error haiv 
dllng mode on receipt of the Information IrKjicatir^ the 
occurrence of enor in data processing. Therefore, the 
recdving end detects that an error in data (mcessing, 
such as an ECC errot has occurred at the transmitfing 
end, and performs speedy error-fiandling, wheret)y dis- 
order of video and audio signals due to the ECC enx3r 
can be suppressed effectively. 
[0061] According to a twmty-third aspect of ttie 
present invention, a data receiving devtoe connected to 
a pr^cribed network, conrprises data receiving melhs 
Ibr receiving packet data ou^ut from tiie data transmit- 
ting device of the eighteenth aspect; data analyzing 
means for analyzing the packet data received by the 
data, receiving means, and outputting infbrmatton incfi- 
cating thEit an error has occurred in data processing at 
the transmitting erKi when the error information ib 
included in the packet data; and data decoding means 
for performing decoding based on the packet data 
received bf tiie data receiving means, and converting 
the operating mode of the decoding from normal mode 
to error handling mode on receipt of the information i|«di> 
eating the occurr^ce of error in data processTrt'g. 
Therefore^ the receiving end detects ttiat an error in 
data processing, such as an ECC error, has occunred at 
tine transmitting end, and performs speedy error-han- 
dling, whereby disorder of video and audio signals due 
to the ECC error can be suppressed effectively. 
[D062] According to a twenty-fourth aspect of the 
present invention, a data receiving dooce corviected to 
a prescrbed network, conprises data receiving means 
for receiving isochronous packet dal^ output from the 
data transmitting device of the rvneteenth aspect; data 
analyzing means for analyzing the isochronous pabrnt 
data received by ti^e data receiving means, and output- 
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^ information iTKiicaiing ttiat an error ^ 
dalB proc888in0 at the tranemRtino dnd. when the error 
inform atf on Is included in the header of the isochronous 
pftcket data; and data decoding means for perfmning 
dicocing based on the isochronous packet data 5 
received by the data receMng means, and converting 
the operating nnbde of the decoding from normal mode 
to errbrhandiing mode on receipt of the ihiormallon indl* 
calihg the occurrence of error in data processing. 
Therefore, the receiving end detects that ari error in 10 
data processing, such as an ECC error, has occurred at 
tt;^ transmitting end, and performs sjdeedy enror-han> 
dRng, whereby disorder of video and audio signals due 
to the ECC error can be suppressed effectively. 
PI063] According to a twenty-lifih aspect of the is 
fj^ent hivenfion, a data receiving device connected to 
a preserved network, comprises data receiving means 
for receiving data output from the data transmitting 
device of the twentieth aspect; data analyzing means Ibr 
analyzihg the data received tiy the data receiving. 20 
means, arxl outputShg infoiniatlon fridicaliig that an 
error has occurred in data processing at the trar^mittlng 
end when the data of a prescribed pattern is included in 
the received data; and data decoding means for per- 
i^itina decoding t)a8ed on the data received by the 2s 
dkta receiving means, and oonverfing tfie cperatirig 
rnode of the decoding from normal mode to error han- 
dtfhg mode on receipt of the information Micating the 
occurrence of error in data processing. Therefore, the 
receiving end detects that an error In data processing, 30 
such as an ECC error, has occurred at the tra n siTi l tl in g 
end, and perfoms speedy error-handing, whereby dts* 
order of video and aucfio signafs due to the ECC error 
can be suppressed effectively. 

[0064] According to a twenty-sixth aspect of the as 
present invenBon, a data recehnng device connected to 
a prescribed network, comprises data receivir^ means 
for receiving packet data output from the data transmit- 
ting device of the twenty-f orst aspect: data analyzing 
mtens for analyzing the packrt data received by the 40 
data receiving means, and ouljpnjtting infcNrmation incfi- 
caUng that the cyclic redundancy check data Is incor- 
rect, when the cydic redundancy dieck data included In 
tfie header secfion of the packet data is bicorrect; and 
data decoding means for performing decoding based on 46 
the packet data received by the data receiving means, 
and converting the operating mode of the decoding from 
nonmal mode to error handling mode on receipt of the 
information indicating that the cyclic redundancy check 
data is 'mcorrecL Therefore, the receiving end detects so 
tfc»|t an error in data proc^sing, such as an ECC enx)r. 
has occurred at the transmitfing end, and performs 
speed/ error-handling, whereby disorder of video and 
audio signals due to the ECC emir can be suppressed 
effectively. 55 
[D06S] According to a twenty-seventii aspect of the 
present invenfion, the data transmitiing device as 
defined in ariy of the ninth and twelflh aspects, com- 



prfees ctividing mears for dividing data output from the 
buffer means in data units of a data pr^cribed size, to 
generate dmded pack data corr e sponding to dMded 
packs as the data units; and packet generating means 
for adcfing header Information to respective divided pack 
data to generate packet data corresponding to pacK^ 
as data transmission urttts, the data transmitting means 
outputfing the packet data toward the network as data 
output from the buffer means. If underflow may occur in 
the buffer ait the transmuting ervl, tfiis is detected, and 
error is processed speedly at the receiving end, 
wherek^ disorder of the video or audio signal due to 
occurrence of underftow can be effectively suppressed. 
Besides, the MPEG2 prograrh stream data recorded In 
sector units in a recordnig medium such as DVD can be 
divided into packets smaller tfian the sector. As a result, 
the MPEG2 program stream or tfie like can be output 
towaiti the network t)y a transmitKrig method of tiie 
transport stream, ttat is, through the IEEE 13941/F, 
without the necessity of converting it into ttie MPEQ 
transport stream. 

IP0661 According to a twenty-eighth aspect of the 
pr^ent invention, a data receiving device connected to 
a prescrft>ed network, comprises receiving means for 
receiving packet data ouQiHJt from the data transmitting 
device of the twenty seventh aspect; data analyzihg 
means tor analyzing the packet data received t>y tfie 
data receiving means, and outputting information indi- 
cating tfial urKferflow lias occurred at a transmitting end 
when the packet data contains the urxlerflow Informa- 
tion; and data decoding mears lor perfbm^ decocfing 
based oh the packet data received by the data receiving 
means, and converting decoding operation mode from 
normal mode to enror handling mode, upon recefrt of 
the irribrmatibh indicating tiiat underflow has occurred. 
Therefore, the underftow is detected at the TacaMng 
end, and error is processed speedily, whereby disorder 
of tiie video or audio signal due to occurrence of urxler- 
flow can be effectively st9:^essed. Besides, based on 
packet data output from the data transmftting device* 
tiie MPEG2 program stream or the Bke generated by flie 
data trarismitting device can be restored. 
[0067] According to a twenty-nirrth aspect of the 
present invention, in the data transmitting device as 
defined in any of tenth or eleventti aspect further com- 
prises: dividing means fbr dividing data output from the 
buffer means in data units of a preserved data size, to 
genmte cfivkied pack data cwesporxftng to divided 
packs as the data units, the packet generating means 
receiving the divided pack data as the data output from 
the txiffer means and adding header Information to 
r^ective divided pack data to generate tiie packet 
data. Besides, the MPEG2 program stream data 
recorded in sector unNs In a recording medium such as 
DVD can be divkled into packets smaller tfian tiie sec- 
tor. As a result, the MPEGi2 program stream or the I3ia 
can be output toward the network by a transmitting 
metfiod of tiie transport stream, that is, through the 
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IEEE 13941/F, without the necesstt/ di converting it into 
the MPEG transport stream 

[00681 According to a Mrty aspect of the pr^ent 
inveiitibn* in a data receiving device bonnected to a pre- 
scribed networK comprises receiving means fDr receiv- 
ir^ packet data output Irom the data transmitting device 
of tiie twenty ninth aspect, data ahatyzihg means for 
analyzing the packet data received by the data receiving 
means, and oulputtihg information indicating that under- 
flow hais occim-ed at a transmitting erid wheri the packet 
data contair^ the underflow ir^rrnaHon; arid data 
decodfhg means for perfprrhing decoding based bh the 
packet da^ received by the data receiving meahis. and 
converting decoding operation mode froni ndrrhal mode 
to error handling mode, upon recefjst of the ihfbrrhafion 
indicating that underflow has occurred. Therefore, the 
underflow is detected at the recelvihg end, and error is 
processed speedily, whereby cfisorder of the video or 
audio signal due to occunehce of underflow can be 
effedively suppressed. Besides, based on the received 
packet data, the MPEG2 program stream data gener- 
ated at the transmitting end or the like can be restored. 
[0069] According to a thirty-first aspect of the present 
invention, in the data transmitting device as deTuned in 
any of seventeenth and twentieth aspects, further com- 
prises dividing means for diykfing read from the 
data readnig means in data units of a prescribed data 
size, to generate divided pack data corresponding to 
dMded packs as the data units; arid packet generating 
means for adding header information to riespective 
divided pack c^ta to generate packet c£ata correspond- 
ing to packets as data transmission units, the data 
transmitting means oulputting ttie packet data tbfward 
the network as the data read by the data reading 
means. Therefore, if an ECC error may occur when per- 
forming ECC decoding to data read from the recording 
medium, this is detected, and the operating mode 
switches from normal mode to enor harKlling mode, 
whereby enror is processed speedily, and disorder of the 
video or audio signal due to occurrence of underflow 
can be effectiveiy suppressed. Besides, the MPEG2 
program stream data recorded in sector units in a 
recordir^ medium such as DVD can be divkied into 
packets smaller than the sector. As a result the MPEG2 
program stream or the iike can be output toward the net- 
work by a transrritting method of the transport stream, 
that is, through the IEEE 13941/F. without the necessity 
of converting! it Into the MPEG transport stream 
[0070] According to a thirty-secorKf aspect of the 
present inventbn. a data receiving device connected to 
a prescribed network, comprises receiving means for 
receiving packet data output from the data transmitting 
device of the thirty first; data analyzing means fbr ana- 
lyzing packet data received by the data receiving means 
and outputting infbrrnation Indicating that an error has 
occurred in data processing at a transmitting end when 
the packet data contains the error infpnnation; and data 
decocfifig meari^ for performing decoding based on the 



packet data received by the data receiving means, arKf 
converting decoding operalionmode from normal mdde 
to error handling mode, upon receipt of the information 
irtdicating that the error has occun'ed in ttie da^ 
5 processing. Therefore, ECC error at the transmitttig 
end is detected, and disorder of video or audio si^al 
due to the errbf can be effectively suppressed at ttie 
receivbig end. Besides, based oh ttie received packet 
data, the MPEQ2 progranri stream data generated at the 
10 trah^tlitting erid or the fike can be restored. 

[0071 ] According to a thirty-third aspect of tile present 
invention, in the data transriiittihg device as defined in 
any of the eighteenth, niheteentti, and tw&ity first 
aspects further comprises dividing means for divt(|ng 
IS dsitsk read by the data reading means in data units 6^ a 
prescnlDed data size, to generate divided pack data cor- 
responding to divided packs as ttie data units, the 
packet generating m^rts receiving the divided pack 
data as the data read by the data reiadihg means and 
20 adcfing header information to respective divided jpack 
data to generate the packet data. If an ECC error m^ 
occur when performing ECC decoding to data read from 
the recording medtinti, tills is detected, and the operat- 
ing mode switdies from normal mcde to error handfing 
25 mode, wher^ error is proceed speedily, and disor- 
der of the video or audio signal due to occurrenc|^of 
underflow can be effoctively suppressed. Besides, me 
MPEG2 program stream data recorded in sector units iri 
a recording medium such as DVD caih be divided into 
30 pactots shralier than the sector. As a resutt, tile MPEGi2 
program stream or the like can be output towaid the net- 
work by a transmitting method of tiie transport stream, 
ttiat is, tifufoiigh the IEEE 1394i/i=; wittioutthe necessity 
of corivertihg it into the MPEG transport strearrL 
35 [0072] According to a tfiirty-fburttt aspect of the 
present invention, a data receiving device connected to 
a prescribed network, comprises receiving means for 
recelvEng racket data output from tfie data frahsnti^jig 
device of the thirty ttilrd asp^; data analyzing means 
40 for analyzing the packet data received by the data 
rec^ving m^ns, Bxvd outputting infbrmatim indicating 
that an error has occunred in data processing at a trans- 
mitting end when tiie packet data contains the error 
information; and data decoding means for performing 
4S decoding t»8ed on the packet data recoved by the data 
receiving means, arKi converting decoding operation 
nKxle from normal mode to error handling mode, upon 
rece^ of ttie ihfonnation indicating that the emn* has 
occurred in the data processing, therefore, ECC error 
so at the transmitting end is detected, and disorder of vitjeo 
or audio signal due to the enor can be efifectively sup- 
pressed at the receiving end. Besides, based on ttie 
received packet daita, thd MPEG2 program sfream data 
generated at the transmitting end or the like can be 
55 restored. 
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BRIg DESCRIP TION OF THE DRAWINQS 
100731 

Figure 1 Is a block diagram showing a data trans- 5 
mitting device according to a first ernbodiment of 
the present invention. 

Rgures 2(a}*2(c) are diagrams shewing packet 
generation in the data transmit&ig device of the first 
^ embodinnenL 
^\ RgureSisadiagrarrisfiowirigariotherpacketgen- 
erafion in the data transnrfting device of the ftet 
eni>odihnenL 

Figure 4 Is a diagram showring another packet gen* 
erab'on in the data transmitting device of the first is 
/<). eii'ixxiuTienL 

■ ^ Figure 5 is a block diagram showing a data trans- 
mitiing device according to a second embodiment 
of the present invention. 

Figure 6 is a diagram for explaining a data transnnt- 20 
ting device of the second en^odiment arKi showing 
a data structure of DVD-Video data. 
4 F^e 7 is a diagram for expiainfaig packet genera- 
tion in the data transmitting device of the second 
embodimerrt. .25 
Figure 8 is a diagram fsr eocpiaining another packet 
generation m the data tr a n sn iH On g device of the 
second embodiment. 

Figure 9 is a diagram for eocpiaining another packet 
'v generation in the data transmitting device of the 30 
second ennbodirrient 

Rgure 10 is a block diagram for explaining a data 
transmitting device according to a tfu'rd embodi- 
>\ ment of the present invention 

Rgure 11 is a diagram for expleiining another packet as 
generation in the data transmitting device of the 
third embodiment. 
' Figures 12(a) and 12(b} are diagrams for explaining 
a structure of a padcet generated by the data trans^ 
nvfUng device of the tiiird embodiment 40 
Figure 1 3 is a block diagram showing a data trans- 
^: mitting de^'ce according to a fourth eiii)odiT^ 
the present nivention. 

Rgure 14 is a diagram for explaining packet gener- 
ation in the data transmitfing device of the fburlh 4b 
^ embodimenL . 

Rgure 1 5 is a cfiagram for explaining packet gener* 
afion In tfie data transmitting device of the fifth 
embodimenL 

Rgures 16(a) and 16(b) are dagrams for ecpiairung so 
a data receiving devtoe and a data recording device 
according to a sixth embodiment of the present 
inventioru 

Rgure 1 7 is a t3lock diagram showing a data trans- 
? mitiino device accordmg to a seventh embodiment ss 
of the present invenfion. 

Rgures 18(ah18(e) are a timing chart dagram for 
explairiirtg operation if tfie data transmitting devk:e 



of the seventh embodiment. 
Rgures 19(a) and 19(b) are diagrams for explavUng 
a structure of a packet generated by the data trans- 
mitting device of the seventh emt>odaTient 
Rgures 20(a) and 20(b) are cfiagranrs showing a 
structure of a packet genersded tjy the data trans- 
mitfing device of the seventifi enixxiinrient 
Rgures 21 (a) and 21(b) are a timing chart diagram 
for explaining a data transmitiing device according 
to an eighth embodiment of the present Invention. 
Rgures 22(a) and 22(b) are diagrams for explaining 
a structure of a packet 0nduding specifb pattern 
data) generated l^y the data transrrutting device of 
the eiglith entxxilment 

Rgures 23(a) and 23(^) are diagrams for explanilng 
a structure of a packet OnducGng no specific pattern 
data) generated t^y the dErta transmitting device of 
the eighth emt)odlmenL 

Figtre 24 is a block diagram showing a data receiv- 
ing device according to a ninth embodirhent of the 
present inventioa 

Rgure 25 is a block diagram for showing a data 

transmitting device according to an eleventh 

embodiment of tiie present invention. 

Rgures 2j5(i9 and 26(b) are diagrams showing 

structures of data output from the data transmitting 

device of the eleventh embodiment 

Rgures 27(a) and 27(b) are cfiagrams showing a 

structure of a i^adat (EGCflag 0) generated by the 

data transmitting device of the eleventh emtxxif* 

ment 

Rgure 28 is a diagreun sliowbig a structure of a 
packet output onto a network N from the data trans- 
mitiing device of the elevenfii embodimenL 
Rgures 29(a) and 29(b) are cfiagrams showing a 
structure of a packet (ECC flag 1) generated by the 
data transmittihg device of the elevenith embodl- 
menL 

Rgure 30 is a diagram for esq^laining a data trains- 
mitfing device and showing a packet output toward 
the network N from the data transmitting device of 
the twelfth emtxxiimenL 

Rgures 31(a) and 31(b) are diagrams sfiowing a 
structure of a packet which contains no specific pat- 
tern cbta generated by tiie data transnrdttihg device 
of the twelfth emtxxilment 
Rgures 32(a) and 32(b) are cfiagrarris siiowing a 
structure of a packet wfiich contains specific pattern 
data generated t)y the data transmitting device of 
the twelfth embodiment. 

Rgure 33 is a diagram for e)qpiaining a data trans- 
nvtting device according to a thirteenth embodi- 
ment of the present inventioa 
Rgure 34 is a block diagram showing a data receiv- 
ing d evice accorcfing to a fourteenth embddvnent of 
the present invention. 

Rgure 35 is a t3iock cfiagram ^owhg a data receh^- 
ing devk^e according to a seventeenth embodimerit 
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of the present inverttioa • 
Rgures 36(a) and 36(b) are diagraim; for explaining 
data communicatiOT by an 13941/F. 
Rgure 37 is a block diagram showing a reproducing 
device such as a DVD player. 
Rgure 38 s a block diagram showing a reproducing 
deAce such as a DVD player to which a digrtai inter- 
nee (1394iyF) is added. 

Rgures 39 is a cSagram showing transifnrtting 
device 10 in figure 38 and receiving device 20 In fig- 
ure 38^ 

Rgure 40 is a diagram showing a DVD recorder 
which performs oodir^ to a TV sigrmi and records a 
coded TV slgriai in a recording medium such as the 
DVb: 

Rgure 41(a) a diagram showing data X of ah 
MPEG2-PS (pro^nijfn stfeani)^ figure 41 (b) Is a dia- 
granri showing MEPEG2-PS data Y recorded in 
DVD. and figure 41 (c) is a diagram showing dkta Z 
of ah MPE(3-TS (transport stream) fbr brdiadcast- 
Ing: 

DETAILED DESCiRIPTIQM O F THE PRgFgBlRgD 
EMBODIMENTS 

[0074] Inventors of the present inrventioh studied the 
problenris carefully, and discovered that the reason why 
the MEPEG2-PS data cannot be transmitted by the use 
of the 13941/F unless it is converted into the MPEG2^TS 
data Is that a pack or a packet of the MEPEG2-PS data 
is by ^ larger than that of the MPEG2-TS data handled 
by the 13941/F. This will be described below. 
[0075] Referring now to figure 41(a), in general 
I^PEG2-PS (program stream) data X, its packs XI- 
X4....are variable In length. For example, the pack XI of 
video data, the pack X2 of airiio data, the pack X3 of 
video data, and the pack X4 of audio data, are joack 
length 4kB, pack length IkB, and pack length 3kB, and 
pack length O.SkB. respectively* 
[0076] Refenring to figure 41 (b). In MEPEG2-PS data 
Y recorded In the DVD, its packets Y1-Y4 are respec- 
tivefy fixed in length (2kB), irrespective of video data 
packels (Yl. Y2, and Y4) or a aucSo data packet (YiS), 
and each packet contains a header Yh in its head. 
[00771 Refen-ihg to figure 41(c), in MPEG-TS (trans- 
port stream) data Z fbr broadcast'ng, Its packets Z1-27 
are respectively fixed in length (188B), irrespective of 
video data packets Z1-Z3, and Z6, or audio data pack- 
ets Z4 and Z5, and Z7. 

[0078] Here, transmission of these strearh data 
through he 1 394[/F will be discussed. 
[0079] in a case where a base rate is 1 00Mbps, it is 
possible to transmit 1.25kB (lOOMbps/SkHz) data in 
one cycle (125 iisec = 1^ [kHz]). Since 80% time of the 
one cyde is used for the isochronous transfer, about 
IkB (1.25kB X 0.8) data can be transnvtted by the iso- 
chronous transfer in one cycle. 
[0080] Ihe MPEG2-TS data packets are respectively 



1888 in size, and are therefore satlsfoctorily transmlttidd 
in one cyde, whereas most of the packs of the MPEQ2- 
PS (program stream) data X and packets of the 
MEPEG2-PS data (2k^ recorded in the DVD cannot be 
5 transmitted In one cyde. 

[0081] In case of 200Mbps, it is possible to trar^mit 
2.5kB (200Mbps/BkHz) data in one cyda In this case, 
data trartsmitted by the isochronous transfer In me 
cyde Is about 2kB (2.5kB x 0.8), so that It is impossft)le 
10 to trarisrhit the MPEG2-PS (program stream) data X 
and the MEPEG2-PS data Y recorded in the DVD 
because overhead or the like must be taken into 
account 

[0082] In case of 400Mbps, ft Is possible to transnrft 
IS 5kB (40dMbps>8kHz) data In one cyde, and therefore 
data transmitted by the isochronous transfer in one 
cyde is about 4kB (5kB x 0.8), so that it Is possible to 
transmit the MEPEG2-PS data Y recorded ni the DVD. 
[0083] In this case, however, a bar^J required fbr trmis* 
20 trMng the MEPEG2-PS data is 128IWIbps (one pad<et 
size (2kB) X frequency (8kHz)), and is thus large, com- 
pared to the maxinuim access rate 10.08Mt^ of the 
DVbdataw 

[0084] So. invoitore have conc^ed a data transmit- 
25 ting device in which the MEPEG2^PS data is divided 
into packs which are sufficiently smaller than data of 
about IkB which can be transmitted by the isochrohois 
transfer fai one cycle, headers are added to data of 
re^cth/e packs, and the resulting packet data is trane- 
30 nWed, a data receiving device for restoring the 
MEPEQ2-PS data fronri the packet data trarsmiKed 
from the data tFansmitting devbe, and a data recbnc^ 
device for restoring the MiEPEQ2-PS data from the 
packet data trarisnrutted from the data transmitting 
35 device, and recording it in a prescribed recording for- 
mat . . 

[0085] In additfoh, as solutions to the problern that the 
request fbr data transfer from the recording medium to 
the buffer rruist be performed through the dgital inter- 

40 face on the transmitting end, and the problem that data 
mist be read from the recording medium at a high rate 
when plural recehnng devices receive data. Inventors 
have proposed a method of transmitting dock infor^ 
tion of an AV datai decoder on a transmitling ^ 

45 together with AV data through a digital interfece, gener- 
ating a dock of an AV data decoder from this dock Infor- 
matioh and decoc&ng AV data on a receiving end 
(Japanese Patent Pidsllcation No. He! 10-149617). 
However, If data is reread because enor or the like has 

so occurred, the buffer urvieritows, which makes It impos- 
sible to perfDirm cotect AV decoding at the receiving 
end. 

[0086] As a sdution to this, inventors have conceived 
a data transmitting device for transmitting urKjerflpw 
55 information indicating whether or not the bufler unSer- 
f lows at the transmitting end to the receiving end, and a 
data receiving device for setting a operating mode to be 
error handling mode upon deteding occurrence of 
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underflowr In the buffer on the transmuting end accord- 
inQ to the underflow infbmnatton. 
[OOa?] Now, preferred embodiments of the present 
invwitiiDn w3i be deecrlDed wAh reference to fl^^ 




tmenti] 



[0088] Figure 1 is a block diagram showing a data 
transmftting} dadce acccxding to a first embodiment of 
the present invention, and figure 2 Is a diagram for io 
explaining generation of pad«ts in the cteta transmitting 
device. I^irst construction of the device witi be 
described. 

PH)89] Referrinig now tofigure 1, there Is shown a data 
transmitting device 1001, which includes a video is 
encoder 101 for cocfing a vldra signal i 10 to generate a 
Video elementary stream 1 12. an audio ertcoder 102 for 
qbding an audio signal 111 to generate an audio ele- 
nrnHary stream 114, arxJ a system encoder (system 
coding rneans)103 for dividing each of video elementary s^o 
stream 112 and the aucfio elementary stream 113 into 
padcs so tiiat each pack has an appropriate size, inter- 
leaving video data and audio data in packs to generate 
an MPEQ2 program stream 114, and outputting the pro- 
gram stream 114. 25 
[0090] The data transmitting device 1001 further 
includes a data divider (dividing means) 104 for divkfing 
the program stream 1 14 mto packs ((tivided packs) so 
that each pack lias a size m accordance with a control 
^^nai 1 16, a packet generator 105 for adcfing headers 30 
for transmission 221 » 223,...^, to the respective packs 
21 1, 212,...., to generate packets 222, 224, — , a data 
transmitter 107 for outputting these data in packet units 
onto an network N by the isochronous transfer or the 
asyrichronous transfer, and a systOTi control 3S 
contrdEng the data dhader 104 using the control signal 
116. The data transmitter 107 has the same constnic- 
tion as the prior art 13941/F. 
[0091] Operafion of the device 1001 wOl now be 
described. 40 
mBZi WInenthevideo signal 110 and the audio signal 
1^ are Input to the device 1001, the video signal 110 
arKi the audio signal 111 are coded by the video 
encoder 101 and the aucfio encoder 102, respectively* 
and the resulting video elonentary stream 113 and 4s 
audio elementary stream 114 are respectively output 
fiom them and InpuA to the system encoder 103. 
[tM)93] The system encoder 103 divkies each of the 
vkJeo elementary stream 113 and the audk) elementary 
stream 1 1 4 irto packs so that each pack has an appro- ao 
priate size» interleaves these pad^ and outputs the 
MPEG2 program stream 114. 

[0O94] The elementary streams 112 and 113 are 
divided by the system encoder 103 so that AV synchro- 
nization is coaectiy ^tabfished i^ing Bmited buffer ^ 
amount^ that is, aucfio data Is correctly m syndvoniza- 
tibn with vkteo data, vvhen a decoder decodes the 
MPEG2 program stream 1 17. 



IP09q Rgure 2(a) shows a structure of the MPEG2 
program stream 1l4 generated \jy the system encoder 
103* As shown in figure 2(€0» in general, video data 

packs 201 , 203, 205, 207 and audio data packs 202, 

204, 206, 208 are variable In length. 

[009^ V\nien the stream 114 output from the system 
encoder 103 Is Input to the data cfivider 104, the dlvkfer 
104 divides the stream 114 into packs so that each pack 
has a size specified by the control signal 116 output 
from the system controller 106. Here, assume that the 
stream t14 is cfivkied into packs of the sanie size start- 
ing wKh its iiead. t=Tc»n the data divkier 104, thedvided 
packs 21 1, 212,... shown tri figure 3(b) are output 
[0097] The packs 211, 212, are Input to the packet 
generator 105 in tHs order, which adds headers for 
transmisston 221 , 223, to these packs 21 1 , 212,..., to 

generate packets 222, 224 wHch are output to the 

data trarismltter 107» which oul)putt these packets 
toward the network N by the isochronbus transfer or by 
the asynchronous trarsfier. 

[009Q] Thus, in the data transmitling device 1001 of 
the first emksodiment. the MPEQ2 program stream data 
1 14 is packeiized and output Therefore, it Is possftsle to 
divkJe the MPEQ2 program stream data 114 according 
to armuttt of data to-be-transmitted in one cycle fc>y the 
data tr ansr rtit t er 107 (rf the same construction as the 
conventional 1394(/F, arxl output the resulting pack- 
etized data toward the nstworic As a reeult. it is pc^sible 
to transmit the MPEQ program stream data output from 
the MPEG2 system encoder by the use of the 1394iyF 
without the necessity of converting it into the MPEQ2 
transport strearn. 

[009^ In addition, in the receiving device which has 
received these packets, these packet data is coupled to 
restore the MPEG2 program stream generated by the 
data transmitting device 1001 . 

[01 (Xq Besides, while in the first embodiment the 
MPEQ2 program stream is divided into packs of the 
same ^e starling with Rs head as shown in figure 2. 
divkiing method shown In figure 3 may be employed. 
[0101] In this case, as in the first embodiment when 
drvkfmg the MPEQ2 program stream (see figure 3(a)) 
into packs* a head of a psu^ of the stream matches a 
head of the conresponcfing divided pack 
[0102] For such division, the data divider 104 is 
Instructed by the system controller 106 on its method. 
The system encoder 103 outputs the stream 114 and a 
head position signal 115 indtcabig that head data of 
each pack of the stream 114 has t)een output to the 
data divkier 104. Thereby, the data divkier 104 detects 
a head of the pack of the program stream output from 
the system encoder 103. 

[010^ For instance, since a size of the vkieo data 
pack 201 Is not an integer mUt^^lo of ttiat of the corre- 
spondoig divkled pack, the last divided pack 301 of the 
divkied packs of ttie pack ^1 is smelter than a normal 
divkled pack. The packet generator 105 adds a header 
303 to the divkied pack 301 as in the case of a civkJed 
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pack of a ncx-mal size, and outputs the resulting packet 
304. 

[0104] Ukewise. since a size of the audio data pack 
202 is not an integer mutttpfe of that of the correspond- 
ing divided pacK the last divided pack 305 of ihe pack 
202 is smaller than a nomria! divided pack. The packet 
generator 1 05 adds a header to the divided pack 305 as 
in the case of the cfiyided pack 301, to be output toward 
the network N. 

[0105] The data iransnrvfting device so constructed, 
the MPEG2 program stream data can be packetized 
and output toward the network N through the 13941/F, 
and in addrtioh, video data and audio data do not coex- 
ist In a packet Moreover, e/en if a packet lacks due to 
occurrence of a coirimunication error, data of the fbttow- 
ing packet can be decoded. 

[0106] In addition, in the receiving de/ice which has 
received these packets, these packet data is coupled to 
restore the MPEQ2 program stream. 
[0107] Further, as a pack divkiing method of the data 
divider 104, a method shown in figures 4(a) and 4(b) is 
pbssibie. in addition to methods in figures 2(a) and ZQ}), 
and 3(a} and 3(b). - 

[0108] Also in this method, as in the first err^odiment 
when dividing the MPEG2 program stream (see figure 
4(a)) into packs, It is possible that a head of a pack of 
the streanri matches a head of the corresponding 
divided pack as shewn in figure 4(b) and all the packets 
are of the same size. 

[0109] For instance, since a size of the video data 
pack 201 is not an integer multiple of that of the corre- 
sponding divided pack, the last divided pack 301 of tiie 
drvlded packs of the pack 201 Is smaller than a normal 
divided pack. 

[0110] The packet generator 105 adds stuffing data 
401 to the divided pack 301 to create a pack of the 
same size as a normal divided pack, adds a header 403 
to the pack, and outputs the resulting packet 402. Atthte 
time, to the header 403, added is data or a flag Indbat- 
Ing that the stuffing data 401 is added. 
[0111] The data transmitting device so constructed, 
the MPEG2 program stream data can be packetized 
and output toward the network N through the 13941/F, 
and in addition, video data and audio data do not coex- 
ist in a packet Moreover, since all the packets are of the 
same size, packet data is easy to handle both in the 
transmitting device and the receiving device. Especially 
in the receiving device, a circuit for deqding a packet 
size is dispensed with, whereby a simple circuit struc- 
ture is realized 

[0112] In the receiving device which has received 
these packets output from the data trarisrhitting device, 
these packet data is coupled, and tie stuffing data 
added to a smaller pack is removed, thereby restoring 
the MPEG2 program stream data. 
[Oil 3] While in the data transrrto'ng device of the first 
en^odimentft the MPEQ2 program stream includes 
video data and audio data, data Included in the MPEQ 



program stream Is not limited to these, the stream may 
Include subtitle data. \i 
[01 14] in adcfition, while m the data transmitting dema 
of the first emixxilment the MPEG2 pro£pam stream 

5 data is divided into packs of the same size, anydlvkfirtg 
method may be enplcyed so long as divided packs 
which are as small as packets of the MPEG2 transport 
stream tD-k)e-handled by the 1 3941/F are obtained 
[0115] Further, while In the first embodiment the 

to 1394[^ is shown as a digital interface, the present 
invention is applicable to an Internee which perfoms 
data communicafioh in packet units which are by fer 
smaHer than packs of the MPEG2 program strearli or 
the like, for e^cample, about 1/10 sized packet units; ks 

IS well as to the 13941/F. 

[01 16] As thus far descn'bed, in the data transmltlffig 
de/lce of the first embodiment, the MPEG2 program 
stream data output fromlhe MPEG2 encoder Is divided 
into packs which are alrtK>st as large as pack^ o^ the 

20 MPEG2 tran^rt strieam. Therefore, it Is possible to 
transmit the MPEG2 program streani) through the digital 
internee such as the conventibrial IEEE13d4i/F wHch 
handles the MPEG2 transpbrt stream da^ At a rec^ 
ing end, these received pactet data Is coupied, thereby 

2S restoring the MPE(32 prbgrarn streairi. • 

[Emfoodim&it 2) 

[0117] Rgure 5 is a b\ock diagram showing a data 
30 transmitting device according to a second embodiment 
of the present invention. First, construction of the de^ 
will be described 

[01 18] Fiefening to figure 5, there is shown a data 
trarismitting device 1002. The data transmitting de^ce 

35 1 002 indixies an optical head 505 for reading data from 
an optical disk 506 as a recording mediuni. a signal 
processor 501 for subjecting the read data to dem&iu* 
lallon and ECC decoding, a data dIvMer 502 fbr divWig 
an MPEQ2 program stream data (MEPEG2-PS data) 

40 501 a output from the signal processor 50 1 1nto packs so 
that each pack has a prescribed size, a packet geiiera- 
tor 502 for adding headers to the divided packs to gen- 
erate packets, and a data trahsrriltt^ 507 fbr outputfing 
the packets toward the network N. the data transmitter 

45 507 has construction identical to that of the conven- 
tional 13941/F. 

[0119] The data transmitting device 1002 further 
Includes a system controller 504 for receiving disk man- 
agement irrformatidn 501 b obtained by the signal p%c- 
50 essor 501 , and controliihg the data divider 502 arid the 
optical head 505. 

[0120] Here, assume that data of a data structure in 
f ^re 6 is recorded In the optical disk 506. In actuafrty, 
data recorded in an c^cal disk has been subjected to 
55 ECC coding or modulation, and therefore output data of 
the signal processor 501 has a data structure shown In 
f ig^ire 6. 

[pi 21 ] Figure 6 schematically shows a part of a data 
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icture according to a DVD-Video standard. Accord- 
fn0 to Ihe DS/D-Vidao standard, a video titfe set CVTS) 
6(|l is composed of VTBI 602. VTSf^.VOBS 603. 
vfSTT_VOBS 604. and VTSl_BUP 605. 
[012^ The VTSI 602 is management information for 
the VTS 601. The VTSLBUP 605 is a dtplicate of the 
VTSI 602. and Is its backup data. The VTSM_VOBS 

603 is menu data for the VTS 601. The VTSTT^VOBS 

604 is data such as video data, audio data, subtitle data, 
and so forth of the VTS 601. The VTStT_VOBS 604 
has a structure of the MPEG2 program stream. 
^23] The VTSTT^VdBS 604 has a content of a hier- 
archical structura Shown in figure 6 is a hierarchical 
structure in pack (PCK) units. The padc is a data unit of 
2048 bytes (2k bytes), tnduding a header or the tte. 
The peick Is as large as a sector of the DVD disk. The 
packs are ciass^ed in terms of types of data contsdned 
therein, in the figure, there are shown a navigation pack 
(NV.PCIO B07 whSch describes data retrieval Irtfbirrna- 
tibn or high light infomation. a vkieo pack (V_PCIQ 609 
contairvng video data, an audio pack (A_PCK) 608 coh- 
talning aucfio data, arid a sub picture pack (SP_PCK) 
610 containir^ sufcytitie data Th^e packs are itiulti- 
pllxed so that AV. and so forth which are corfectty syn- 
chronized are obtained on conditiori that they are 
decoded in the order they are recorded In the di^ 
[0124] Subsequently, operation of the data transnrvt- 
tihg device 1002 in figure 5 will be described. Suppose 
tlwt cfisk management I nforrn a tlon or the VTS 601 Infig- 
ure 6 is recorded in the opfical disk 5061 

[0125] First the disk management Inforrr^on is read 
from the optical disk 506. The disk management Infor- 
matfon is input to the signal processor 501, where it is 
subjected to demodulation and ECC decoc£ng. and then 
iinjt to the system controOer 504. which obtans Irifor- 
r^on of a position where VTS 601 to4)e-reprocfoced is 
recorded, from the disk maragement Infomnation. The 
controller 504 controls the optical head 505 usii^ the 
posHional information, and thereby data of the VTS 601 
is sequentiaiiy read from the optical disk 506 in sector 
units. The VTSI 602. i.e.. data management informatfoh 
in tie VTS 601. is processed as in the case of the disk 
management ^information, and input to the controUer 
501. 

[0126] Next, processing of video data or audio data in 
the VTS 601 such as the VTSTT_VOBS 604 wID be 
dtecribed. ^ 

[0127] The^read data is input to the signal processor 
501. where it is subjected to demodulation and ECC 
decocfing. resulting in a pack stream ^ shown in fig- 
ure 6. wfilch is input to the data divider 502. Here, sup- 
pose that the NV.PCK 607, La, head pack of the pack 
stream 606 is Input The data cfivider 502 divkies the 
NV_PCK 607 into packs so 4iat each pack has a size 
sp^afied by the controiier 504. 
[0128] RgureT'isadagramforexplaihingmeDca^ 
of data cfivkiing method of the data divider 502, and 
stiows thai a pack Is (fivkled into 8 packs. 

^1 



[0129] More speclficall>; the data divider 502 dh^es 
the NV^PCK 607 into packs 701-708 of 256 t^les* 
which are sequentiaiiy Input to the packet generator 
503. To a divided pack 701 . a header 709 for transmis* 

B sion is added, and the resuHihg packet 710 is output 
toward the network N. in a like manner, to the. other 
divided packs 702-^708, headers 7098, 709t^ .... 709g 
are added, to be output toward the network N. 
[01 3Cq When the NV.PCK 607 has been thus trans- 

10 mittad, sui)sequently, an A_PCK 608 is transmitted. On 
tfiis occasion, operation of the data transmitting detnce 
in figure 5 is idenfical to that of transmitting the IsA/^PCK 
607. Thereafter. A V^PCK 609 and the fotldwing data 
are also transmitted in the same manner. 

IS [0181] While in the second embodiment the pack of 
2048 bytes Is dhnded nrito packs of 256 bytee by the data 
dIvKler 502. the dhddihg method is not restricted thereto, 
and a divkiing method In figure 8 or 9 may be employed. 
[01 ZZi Rgure 8 shows an example in which a pack of 

20 2048 bytes Is c£vided in 160 byto uni1& Starting with lis 
head, the pack 607 Is c^vkled In 160 byte units, r^ulting 
in divided packs 7pia^712a, and a divided pack 7l3a 
corresponding to the remaining data of the pack 607 
' and a iiead portion of the pack 608. To these divided 

25 packs 701 a-71 3a, headers are added t>y tie packet 
generator 503. and the resulting packets are output 
toward the network N. For exarrpie, to the pack 701 a. a 
header 709d is added, resulting in a packet 71 Oa. which 
Is output toward the network N. 

30 [01329 Rgure9shbwsarK>ttter exarhplew^l^eapa 
of 2048 bytes is divided in 160 byte mits. The divkfing 
method shown in figure 9 differs from that shown \n fig- 
ure 8 Iri that a head of the padc of 2048 bytes always 
matches a head of the corresponding dhnded padc of 

35 160t^es. 

[01SQ Starting with Its head, the pack 607 is divided 
in 160 byte units, resulting In divided packs 701a-712a, 
and data of 128 t>ytes as the remaining data 901 of the 
pack 607. In order to make the remainihg data 901 into 

40 data of leobytes. to the data 901. stuffing 902 of 
32 t)ytes is added, to create a divided pack 903. 
[P13$| To so created divkied packs 701a-712a, arKf 
903, headers are added by the packet generator 503 as 
ffi the case of the dh/iding method shown In figure 7, and 

45 the resulting packets are output toward the network N. 
[0136] For example, to the divided pack 701a, a 
header 709d is added, to create a packet 71 Oa. which is 
output toward the network N. Also, to the divided pack 
903, a header 709g Is added, to create a packet 904, 

so wfiich is output toward the network N. 

[0137] Thus, in the data transmitting device according 
to the second embodiment, the MPEG2 pro^ain 
stream format data recorded in the recording medium 
such as the DVD In sector units Is divkfed into packs 

55 wtuch are almost as large as packets of the MPEQ2 
tTEUisport stream. Thm-efore, it is possible to transmitthe 
data recorded 'm the recording medium such as the DVD 
tiirdugh the digital interface such as ttte conventional 
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IEEE1394I/F which handles the MPEQ2 transport 
stream data. 

[0138] In this case, packs cff a program stream are 
dMded and trwsmitted so that their heads always 
match heads of the corresponding divided packs as s 
shown In figures 8 and 9. Thereby, on a recdving end, 
from the divided packs, the program stream can be 
decoded. 

[0139] In addition, as shown in figures 8 and 9, the 
program stream is dividecf in aibitrary byte units, io 
thereby realizing effective use of a band of a digital 
interfaca In a case where a size of the divkjed pack is 
leobytes, since an access rate of data recorded \n the 
DVD is 10.08 Mtps at maximunri, a band required for the 
isochmnous transfer by the use of the 13941/F is is 
10.24Mbps (oieobytes x 8kHz). As a resiilt, the 1394i/F 
band is effecHveiy utilized for access to the data 
recorded in the DN/D. 

[Embodiments] . 20 

[0140] Figure 10 is a block diagram showir^ a data 
transmitting device according to a third embodirrient of 
the present invention^ First, constructton of ttie device 
will be descrO^ed. 2s 
[0141] Refening to figure 10, there Is shown a data 
transmitting device 1003. The data transmitting device 
1 003 Includes an optical head 505 for reading data ftom 
an optica) disk 506 as a recording medium, a signal 
processor 501 for subjecting the re^ data to dmiodu- 30 
lab'on and ECC decoding, a data divider 502a for divid- 
ing MPEG2 program stream data (MEPEQ2-PS data) 
501a output frorh the signal processor 501 into packs so 
that each pack has a prescrtoed size, a packet genera- 
tor 503a for adding headers to the divided packs to gen- 35 
erate packets, and a data transmitter 507 for outputting 
the packets toward the network N. Hie data transnriitter 
507 has construcUon identical to that of the conven- 
tional 13941/F. 

[0142] The data transmitting device 1003 further 4o 
includes a system controller 5043 for receiving disk 
management information 5blb obtained by the sigrtal 
processor 101. and controlling the data divider 502a 
and the optical head 505. 

[0143] In the third eni>odiment, the data divider 502a 46 
is used for outputting information A1 indicating that a 
divided pack contains head data of the corresponding 
pack on outputting the head data of the pack the sys- 
tem controller 504a is used for outputting the informa- 
tion A1 to the packet generator 503a when the divided 50 
pack containing the head data is output to the packet 
generator 503& The packet generator 503a is used for 
adding information incBcating that the divided pack con- 
tains the head data to a header to-be-added to the 
divided pack, upon receiving the information A1 . 55 
[0144] The other components of the data transmitting 
device of the third embodiment is Identical to that of the 
second emtxxiiment 
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[0145] Next, operatbn of the device 1003 will be 
descnl)ed. 

IQ1 46] Suppose that date is read from the q;yticai disk 
506 in which data of a data structure in f^ure 6 is 
recorded. 

[0147] Rrst, procoiure for processing di^ manage- 
mextL information of the optica) disk 506 arid data roarv 
agement information such as the VtS 1602 Is UemLl 
to that described in the second embodiment 
[0148] Next, processing video or audio data in the 
VTS 601, such as the VtStT_VOBS 604^ wiH be 
descrfoed. 

[0149] The data which has been read is irput to the 
signal processor 501. where the data is subjected to 
den^ulatfon and ECC decoding, to create the pack 
stream 606 In figure 6, which is input to the dato cBvider 
502a. 

[0150] Here, suppose that the NV>CK 607. Le., a 
head pack of the pack stream 606 in figure 6 is infciiL 
Upon input of the NV_PCK 607, the data divider 56i2a 
divides the NV.PCK 607 into packs so that eac^ pack 
has a size set by the system controller 504a. Rgure 1 1 
schematically shows a method of divkfing Ae pack &i7 
into 8 packs. The NV_PCK 607 Is divided Into diWded 
packs 701 -708 of 256 bytes. 

[0151] The divided packs 701-708 are sequentelly 
output from the data divider 5b2a. Whrn the data 
divider 502a outputs a divided pack containir^ head 
data of a pack, it notifies the system controller 504a of 
the information A1 . The system controDer 504a notSies 
the packet generator SOSa of the informatton A1 irdil^* 
ing that the divided pack containing the head data of the 
pack has been output from the data divider 502a. 
[01 52] Here, suppose tfiat a divided pack 701 is input 
from the data divider 502a to the packet generator 50^a. 
Since the pack 701 contains the head data of the pack 
607, the d^ divider 502a notifies the packet generator 
503a of the Information A1 through the systeni cc»itrol- 
ler 504a. Knowing that the pack 701 contains the head 
date of the pack, the packet generator 503a adds Mot- . 
nation that the pack contains the head data to a header 
1101, and adds the resulting header 1101 to the pack 
701, to generate a packet 1102 as shown in rigure%.1, 
and outputs the packet 1 102 to the data transmitter 507, 
which outputs the pack 1 102 toward the network N/ 
[0153] Figures 12(a) and 12(b) show that a packet 
contains head data of a pack Rgure 12(a) shows a 
structure of an IEEE 1394 Isochronous packet (a packet 
for use in the isochronous transfeO* and shows a 32-bit 
data stream in the lateral direction. 
[01 54] Figure 12(b) shows a structure of a DataJField 
of an isochronous packet The Data RekJ is comfwssed 
of divkJed pack data and a Comnwn Isochrbhbus 
Pad®t (CIP) header 1201. Since the divided pack is 
256 bytes in size,, it corresponds to a data stream Of^ 
columns. 

[0155] The CIP header 1 201 is deternrtined according 
to an lEC 61883 standard. In the second quadiBte (sec- 
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ond fine} of the CIP header 1201; fiie 9th and the foDovi^- 
ina bits is a Format Dependent field (FDF=). which 
depends on a type of data. A head brt of the FOF is used 
as a BOP bit 1202. Whether or not a packet contains 
head data of a pack is indicated by setting the BOP bit s 
1202 Id -1" dr by setting it to "0", respeciweiy^ The Iso- 
cllonous header 1203 and the CiP header 1201 liialce 
the header 1101. 

[0156] Subsequentfy, the divided pack 702 is proc- 
essed. Since the di\aded pack 702 does not contain i6 
head data of the pack 607. the packet genersEtor 5d3a 
adds Infcrmation tiiat the pack does not contain the 
head data to a header llOSa. and adds the resulting 
header 1103a to the pack 702. to generate a packet 
1102 as shewn in ftgure 11, and outputs the packet 75 
1102 to the data transmitter 507» which outputs the 
packet 1102 toward the n^work N. Thereafter the 
divided packs 703-708 are processed as inihe case of 
tihie pack 702. 

[0157] The NV_PCK 607 haWng been thus traurismit- 20 
ted. subsequently, an A.PCK 608 is transmitted, in this 
case» the data transmitting device 1003 In figure 10 
qperates in the same manner that it transmits the 
NV_PCK 607. Thereafter, a V_PCK 609 and the foBow- 
Ing data are tran^rstted in the same marvier. ^ 
[0158] Thus, in the data transn^ng devk:e 1003 of 
the third emtxxfiment. the MPEG2 prc^iram stream data 
recorded In the recording medium such as the DVD in 
sector units is divided trito packs which are atntost as 
l^e as packet^ of the MPEG2 transport ^eam. 30 
Tmrefbre, it is possible to transmit the data recorded In 
the DVD throu^ a cfigHal Interface such as the convert- 
tk>nal IEEE1394 which handes the MPEG2 transport 
stream. 

|bl59] In adcfit'on, to a packet which contains head 3S 

of a pack, infornriation IncBcating that it con^ns the 
head data is added, and therefor^ a program sfream 
can t^e restored from divkied packs with ease at a 
teceiving end. ' ' ^ 

40 

[EmbodlnientA] 

[0160] Figure 13 is a block diagram showinp a data 
receh^ng device according to a fourth embodiment of 
the present invenfton. First, construction d the device 46 
will be described. 

[0161] Refonrlng now to figure 13, there is shown a 
data recehmg deme 1004. The data receiving device 
1004 Includes a data receiver 1304 for receh^ pack- 
ets output from the data transrrvtting device 1 002 of the so 
second enritxxfiment output toward the network N. and a 
header analyzer 1301 Ibr analyzing a header of the 
received packet and outputting dh^ed pack data 1301a 
ac&Mrdng to the analysis result, and divided pack size 
data ISOIfcx The data receiving device 1004 further ss 
includes a data coupler 1302 for coupTing divided packs 
to generate a pack of 2048 bytes df the MPEQ2 pro- 
gram stream in accordance witf) a control signal, and a 
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system contrbHer 1303 for outputting ttie size data 
1301b to the data coipier 1302 as the control signal. 
[0162] Rgure 14 schenriatk:aBy shows structures of 
packets received by the data recdving device of the 
fourth embodiment. 

[0163] Neii. operation df the device 1004 will be 
de8cr33ed. 

[0164] When the packet 710 Is received by the data 
receiver 1304 over the network N» the header analyzer 
1301 provided at a next stage of the data receiver 1304 
anaiyzee a header 709 of the packet 710. and deckles 
whetfier or not the packet 710 is directed to the data 
receiving device 1 604« Where tte packet 71 0 is directed 
to the data receiving device 1004, the header ai^yzer 
1301 removes the header 709 from the packet 710«and 
outptits the dhrided pack 701 to the data coupler 1302. 
In £Kidition. the header analyzer 1301 notfies ttie sys- 
tem controller 1303 of the size data 1301b indicating a 
size of a divided pack according to information con- 
tained in the header 709. The system controller 1303 
also notifies the data coiqsler 1 302 of a size of a divided 
pack using the control ^gnaf. 

[D16Q The data receiver 1304 and the header ana- 
lyzer 1301 process the foliowing padiete as in the case 
of the packBt 710, and outputs the divided packs 702* 
708 to the dafta coupler 1 302. Upon rece^ of the packs 
701-708. the data coupler 1302 coifsles the divkied 
packs according to their sizes posted by the system 
controller 1303. The divkied pacte are each 256 bytes 
In size. The 8 divkied packs are cdu|:ded to create a 
pack of 2048 kiytes of the MPEQ2 program stream. 
i=romfhe data coupler 1302. the pack 607 of 2048 bytes 
in wliich divided packs 701-708 tiave been coupled. 
PI166] Thus. In the daik receiving device of the fourth 
errdtiodiment. packets output towvard the he 
the data transmitttng device 1 002 of the Second embod^ 
iment are received, and divkied packs contained in the 
packets are coupled accordirrg to analysis result of the 
conrespording headers. Theretsy, the MPEG2 program 
stream read from iStiB reicording medium such as ftie 
DVD can be restored from the packet data. 

[Embodiment ^ ' 

[0167] Rgufe 15 a diagram f«r explairting a data 
riBceiving device according to a fifth emtxxtlment of the 
present Invent'orf, and schematicalty shows structures 
of packets received by the data receiving device. 
[0168] The data receiving device of ttie fifth embodi- 
ment Is used to receive packets output in a data tormsA 
in figure 9 from the data transmitting devbe of the sec- 
ond ennbodiment. and comprises a data receiver, a 
header arslyzer. a data coupler, and a system controller 
as fan the case of the data receiving device 1004 of the 
fourth emtxxiim^it Note tiiat the data cot4:)ler is used 
for removing buffing data from tie divided pack 903 in 
the fifth embodirnanl. ' " • 

[01 691 Sufcssequentiy. operafion of the receiving device 
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will be descit)ed. 

[01701 When the packet 710a is input to tfie data 
receiver 1304 over the network U, the header analyzer 
1301 analyzes a header 709d of a packet 710a and 
decides whether the packet 71 Oa is directed to the data s 
receiving device. Where the packet 710a Is directed to 
the data receiving device, the header analyzer 1301 
removes the header 709d from the packet 710a, and 
ou43uts the divided pack 701a (data 1301a) to the date 
coupler 1302. Also, the header analyzer 1301 notifies io 
the system controller 1303 of a size of a divided pack 
(data 1301b] obtained from infonnatbn contained in the 
header 709d. The system controller 1303 notifies the! 
data coupibr 1302 of the size of the divided pack. The 
data receiver 1304 and the header anal^er 1301 is 
respecth/ely process the following packete as in the 
case of the packet 710a. and outputs the divkfed packs 
702a-71 2a. and 903 to the data coupler 136i2. 
[0171] Upon rece^ of the divided packs 701a-712a, 
and 903, the data coupler 1302 cdupies these dMded 20 
packs according to the size of the cfivided pack posted 
by the system controller 1303. Iri thb embodiment the 
divided packs are each 160 tiyt^, and these divided 
packs are coupled to create a pack of 2048 bytes. 
[0172] Oh ttus occasion, the data coupler 1302 first 2s 
couples the divided packs 701a-712a to create data of 
1920 bytes, and then coifiles data 9Q1 of 128 bytes as 
a head portion of the divided pack 903 thereto, to create 
the pack 607 of 2048 bytes. At this time, the data cou- 
pler 1302 al>andons the renrtainihg data 902 of the 30 
divided pack 903 because it is stuffing data. 
[0173] So created pack 607 is output froni me data 
coupler 1302. in a like manner, the fblldwing packets are 
processed, to creaite pack data^ 

[0174] Thus, in the data receMrig device of the fifth 35 
en^odiment, packets output from the data transmitting 
device 1002 of the second erhbodiment in a data format 
shown In figure 9 toward the rietwprk N, arid accdrd^g 
to the analysis result of headers, divided packs con- 
tained in the packets are coupled and stuffing data is 40 
at>andoned. therefore, packet data in a data format in 
figure 9 can be received, and from the packet data, ^e 
MP^a2 program slrearri recbuded in the recorcfing 
medium such as the DVD in sector units can be 
restored. 45 

[Embodiment 61 

[0175] Rgure 16(a) is a block diagram showing a data 
recording device according to a sixth embodimert of the so 
present inventioa First construction of the device will 
be described. 

10176] Rofening to figure 16(a), there is shown a data 
recording device 1006. The data recording device 1006, 
as in the case of he data receiving device 1004, ss 
Includes a data receiver 1304 for receiving packets out- 
put from the data transrntting device 1002 of the sec* 
ond embodiment toward the network N, and a header 



arelyz^ 1301 for analyzing a heads' of the received 
pad^ and outputb'ng divkied pack data 1301a and 
^e data 1301b of the divided pack according to the 
analysts result The data recording device 1006 further 
includes a data coupler 1302 tor coupling divided packs 
to generate a pack of 2048 k^es of the MPEQ2 pro- 
gram stream in accordance wi^ a control s^nal, a sys- 
tem controfler 1604 for outputting the size date 1301b to 
the date coupler 1302 as the control ^gnai, and a sl^al 
processor 1 601 for sutsjectirig an output of the date cou- 
pler 1302 to ECC coding arKi recorcfing niodulatibn, and 
date to-be-recorded to ah optical head 1602. THe ifa- 
tern controller 1604 Is used tor contrblllhg the optteal 
head 1602. 

[0177] Rgure 14 schematically shows stfuchires of 
packets received by the date recdrdhg device 1006 of 
the sixth embodlmait 

tO(i7B\ Next, operation of the device wlii be descried. 
In the recorcfing devrice 1006 of the sixth embcxiimenl, 
the receiv©- 1304 receives packete over the network N, 
the header analyzer 1301 analyzes head^ dt the 
packets, and the date cobbler 1302 restores pack cteta, 
as in the case of the dat£i receiving device 1604 ofBdhe 
fourth embodiment. ^ 
(01 79] When the pack 607 off 2048 bytes in which the 
divided packs 701-708 Have beeri coipled by the date 
cbupla- 1302, is input to the signal pftfcesspr 1601 , the 
signal processor 16d1 sut>Ject8 the packs to ECC cod- 
ing and modulatiorl, or the ilka Then, uhd^ the cbrrtrdl 
of the system coiltroner 1604 , fie optical head 1602 
repprds the pack 607 onto a recording position of the 
optical disk 1603. 

[01 80] TTie toRowing received packete are processed 
in the same mariner. Rronri packets, pack date is 
restored and then recorded in the qDtical di^ 1603i\ 
[01 81 ] Thus, in the date recording device 1 006 of me 
sixth embodiment, packete output froiri the date trans- 
mitting device 1002 of the second embodnfrient towanS 
the network N through the 13941/F are received, and 
according to the analysis result of their headers, divided 
packs contained in the packete are coipied, and the 
resLdting coupled pack date is recorded in the reconcGng 
mecfium. Therefore, packete transmitted through tiie 
digital interlace such as the IEEE1394 can be received, 
arid from ttie packete, the MPEG2 stream date can be 
restored, and recorded in the recording hiedlum such as 
the DVD in sector units. 

pi182] While in the sixth errixxfimeni the date record- 
ing device 1006 receives packets transmitted from the 
date transmitting device 1002 of the second embodi- - 
ment through the 13941/F, and restores and records the 
MPEG2 program stream data, the signal processor 
1601 and the optical head 1602 of the device 1006 may 
be replaced with an AV date decoder (AV date 
decoder) 1605, thereby realizing an device 1006a for 
image display of restored program stream date as 
shown iri figure 1 6(b). Besides, format of date recorded 
in the optical disk is not Gnuted to the date format shown 
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uSksSl In addition, while in the data tranemitting device 
and the dcda recordkig device of the second, third and 
eixfli embodiments respecBvely use the optical disk as 
the recording medium, tiiis is not restricted to the optica) 
disk so long as ft records and reproduces data In sector 
units. As an exam|:rfe of this, a magnetic cfisk is possflbla 
[0ia4] Yet in ackfition. while In the data transmitting 
device, ttia data receiving device, and the data record- 
ing device of the second through sixth mbodiments, 
packs of the program stream are 2048 t>ytes in size, the 
size is ntit romfted thereta 

rojl85i Further, while in the second and tiilrdembodi- 

r^lnts, pack data of 2043 iaytas is divkfed ^ 

tiie saniedze. this irw ^clfvlded irtto packs of different 

sizes. 

[0188] SSB further, In the data transrhitfing device of 
the second and tiwd embodiments, whether or not a 
divided pack contains head data of a pack is faidicated 
a flag corrtained Ih a he£der. As a possible altona- 
tive, oourit numi:>er of divided packs is set in a header, 
thereby indicating that a divided pack contains head 
data of a pack of a program sireani 
[0187] IStorecver, while in the secorid and third data 
tf^nsmittlng device, ihe packelt goierator 503 is notified 
c^lnformation indlcalirig that a divided padk contains 
riead data of a pack throi#i the system coritroller 504, 
the data divkier SOS nriay drectiy notify the packet gen- 
erator 503 of this wiBiout the systerh cpntrotter 503. 

[ErribodimerrtT] 

[0188] Rgure 1 7 is a block diagram dhistrating a data 
transmitttng device 1007 according to a seventh embod- 
iment of the present inventioa 
mssi The data transmitfing device 1007 includes an 
c^caihead 1707 for reacftig data from an optical disk 

1708 as a recording medium; a signal processor 1701 
tor subjecting the read data to biriarizatton and danod- 
ulation; and an EGG decoder MOZ for subjecting the 
output from the signai processor 1701 to EGG decod- 
ing. 

[0190] The data transmitting device 1007 further 
includes a buffer 1703 for storing the data output from 
the EGG decoder 1702; a packet generator 1704 for 
packetizing the data output frorh the buffer 1703 and 
dockintonmaSon, and addktg header Infonnation or the 
like to the generated packets, which infomnation is for 
ti^ ismi t tin g data ttirough a digital Interface such as the 
13941/F; and a data transmitter 1709 for outputting the 
packets output from the pad^ generator 1704, toward 
the network U. The structure of the data transmRtter 

1709 is kJentical to that of *ie converttfonal 1394I;F. ' 
[0191] The data transmitting device 1007 further 
includes an AV (audloMdeo) data decoder 1706 for 
requetf ng data from the buffer 1703, and decoding the 
dala output from the buffer 1703; and a system control- 
ler 1705 for contrormg the packet generator 1704 



according to the arnount of data stored In the iaufter; 
[0192] A description is given of the operation of the 
data transmitfing device. 

EDI 93 The data read from the optical disk by the opti- 
s cat head 1707 is subfected to txnarization arid demodu* 
lation In the signai processor 1701, and sent to the EGG 
decoder 1702. The data inputtothe EGG decoder 1702 
is subjected to EGG decoding, and input to the t>uffer 
17C8. 

10 |pi94} Whether thei above-mentioned data readout 
operation, i.e., the operation of reading data from the 
optical disk 1708 and then inputfing the data to the 
buffer 1 703, Is performed or not depends on the amount 
of data stored In the buffer 17d3t. 

IS \fh9Sl To t>e spedfic, when the amourtt of data stored 
in the t)uffer 1703 becomes smaller tfian a first pre- 
scribed amcnjnt data are corrtinuousty read from the 
optical disk 1708 and stored In the bufter 1703. When 
file anriount of data stored in tfie buffer 1703 exceeds a 

20 second prescrfoed anx>uni readout of data from the 
optical disk 1708 is stopped^ 

[01961 Further, readout of data from the buffer 1703 
iiito the AV data decoder 1706 is periormed according 
to a request for data transfer 171Q, wfM is output from 

25 the AV data decoder 1 706 to the buffer 1 703. On receipt 
of the data transfer rec^est 1710, the txjffer 1703 out- 
puts the dErta in rotation as input The output data 1714 
are succes^e^deoxiedtv the AV data decoder 1708. 
Simuitaneously; the data 1714 output from the buffer 

30 1703 are triput to the packet gen^ator 1704 as well 
Further, dock information 1711 generated t>y the AV 
data decoder 1706 is mput to the packet generEdor 
1704. 

[01 97] The packet generator 1704 packetizes the data 
35 from the buffer 1703 and the dock information 1711, 
adcte header information or the Ito to ttie packets so 
generated^ wfiich I nf or nia t i on is for trahsnrvtting data 
through a dighal Interfoce, arid outputs the packets to 
ttie data transmitter 1700. The dak transm&ter 1709 
40 outputs the packets from tfie packet generator 1704 
toward tie network N. 

[01 9Si Hereinafter, the operatioh of the data transnrvt- 
ting device will be described in mcNre detail using a tim- 
hg chart shown In figures 18(a)-18(e). 

45 [0199] Figure 18(a) is a graph showing how the 
amount of data stored In the buffer 1703 changes with 
time, and figure 18(b) shows whether the buffer 1703 Is 
In the underflow stale or not, with *H* level and *L* level. 
Ttiat IS, the period of H level shows itiatihe buffer 1703 

so is In the undeificw state while the period of L level 
shows ttiat the kxjffer 1703 is not in the imderflow state. 
[P20CQ Further, figure 1 8(c) shows the data transf«^ 
request output from the AV data decoder 1706 to the 
buffer 1703, and the transfer request is output in the 

55 period of H level. Figure t8(d) ^nows the output of data 
from the buffer 1 703, arid the data is output in tfie period 
of H level F^jure I8^e) shows data output from the data 
transmitter to the network N. ' 
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[0201 ] At time tO, data of the same amount as the sec- 
ond prescribed amount are stored In the buffer 1 703. At 
time t1» a data transfer request is ou^ut from the AV 
data decoder 1 706 to the buffer 1 70a It is premised that 
the data transfer request from the AV d^ decoder s 
1 706 IS output at equal intervals. When the data transfer 
request is output from the AV data decoder 1 706 to tf)e 
buffer 1703, the operation of outputting data 1801 from 
the buffer 1703 to the AV data decoder 1706 and the 
packet generator 1 704 Is s^ed. When the data trans- w 
far request is stopped at time t2, the data transfer fronri 
the buff a- 1 703 Is stopped temporanly. 
[0202] Since the data transnfdtt^ 1709 is the 
iEEE1394K/F, the data transmitter 1709 detects a c/de 
start packet 1803 at time t3» whereby a cyde 1804 is is 
started. At tirne t3. the data, which has already been 
output from the buffer 1703 biit has not been oii^^ut to 
the network Ni, is tfne data 1861, the packet generator 
1704 adds a hesier 1802 or the like to this data 1801 , 
which header is for transmitting the data through the 20 
data transmitter 1709, and then outputs the datai tothe 
data transmitter 1709. 

[0203] Figures 19(a) and 19(b) show the structure of 
an isochronous packet 1900 handled in the 
IEEE1394I/R This isochronous packet 1900 is com- 2s 
posed of AV data 1904, and an isochronous header 
1902 and a CIP header 1903, which headers are added 
tothe AV data 1904. The AVdala 1904 is the data 1801 . 
The CIP header 1903 includes a buffer flag 1905, and 
this buffer flag 1905 irKficates whether the buffer 1703 30 
underflows or not. The buffer flag 1905 is "i" when the 
buffer 1703 underfkiws, and it is "0' when the buffer 
1 703 does not underflow. Accordingly, in the CIP header 
of the header 1902, the buffer flag 1905 s "0". Thereaf- 
ter, the data, which have been similarly output from the 35 
buffer, are successively output to the data transmitteir 
1 709 as a digital interfaca 

[0204] At time M, the amount of data stored In the 
buffer 1703 becomes smaller than the first prescribed 
amount The amount of data stored in the buffer 1703 40 
(information 1715) is monitored by the system controller 
1 705. When the system controller i 705 detects that the 
amount of data stored In the turfler 1703 tiecomes 
smaller than the first prescribed amount it controls the 
optical head 1707, the signal processor 1701 and the 46 
ECC decoder 1 702 so that the readout of data from the 
optical disk 1708 Is carried out When the amount of 
data stored in the buffer 1703 reaches the second pre- 
scribed amount at time t5, the system corrtroller 1705 
controls the optical head 1707, the signal processor so 
1 701 , and the ECC decoder 1 702 so that the readout of 
data from the optical disk 1708 is stopped. 
[0205] Now it is assumed that no data is input to the 
buffer 1703 although the amount of data stored in the 
buffer 1703 becomes smaller than the first prescrft)ed ss 
amount at time t6. For example, when accessing to data 
to be reproduced, if it takes a very long time to find a 
sector in which the data is recorded because of unsuc- 



cessful track Juirping or the like, the buffer Is In such sta- 
tus. The buffer sin such status also when an ECC enrcr 
occurs in the ECC decoder 1 702 and the same data is 
again read froni the cqstical disk 1708. 
[0206] At time t7. a data trartsfer request is output 
from the AV data decoder 1 706, and data is output fcom 
the buffer 1703. At time t8, the amount of data storedin 
the buffer 1703 becomes 0, resulting in underfkywfL The 
system controller 1705 detects that the buffer 1 703 is in 
the underflow state, and posts this tact to the packet 
g«ii9ratdr 1704 with a sigrtal 1713. 
[0207] At time t9. a data transfer request is output 
fromtheAVdatadecoder17D6 to the buffer 1703. Since 
the buffer 1703 is In the underflow state, no data is out- 
put from the buffer 1 703. Even though any data is output 
fi^om the buffer at tfiis tirhe. the output data ts not effec- 
tive. 

[0208] At time tlO, a cycle $tart packet ISO^^Is 
detected and a cycle 1606 Is started. Since the data, 
which has been output from the buffer 1 703 but has not 
yet been output to the data transmitter 1 709 at tirrie tlO, 
Is the data 1807, the data transmitter 1709 adds a 
header 1808 or the like to this data 1807 and outputs 
this dat^ to the network N. 

[0209] At fime til, a cycle start packet 1809 is 
detected and a cycle 1810 is started. At time til, there 
is no data which has been output from the buffer 1703 
but has not beeri output through the data trartsmitt^ 
1 709 to the rielwbri< N and, moreover, the buffer 1703 is 
In the underflow state. Therefore, the packet geher^or 
1704 trahsrnlts. only the header as an isocfvbnbus 
packet 1811 to the data transmiiter 1709. arid this iso- 
chronous packet 1811 comprising only the header 
output from the data trahsniitler 1709 tOM^ the fiet- 
workN. 

[0210] Rgiires 20(a) arid 20(b) show the structure of 
an isochronous packet 2011 corresponding to the 
above-descr&ed Isochronois packet 181 1. As shown in 
these figures, the ispchronousf packet 201 1 has no data 
section. Further, since the buffer 1703 is in the under- 
flow state, the buffer flag 2205 is *1". 4, 
[0211] In a cyde 1812, as in the cycle 1810, them Is 
no data which has been output from the buffer 1 703 but 
has rK>t been output to the network N, and the buffo* 
1703 is in the underflow state. Therefore, an Iso- 
chronous packet 1813 similar to the teochronous packet 
1811 is output 

[0212] At time t12. iniput of data to the buffer 1703 k 
resumed, whereby the buffer 1703 is released from the 
underfbw state. At tinie t13. a cyde start packat is 
detected, and a cyde 1 81 4 is started. At fime t13, there 
is no data which has been output from the buffer 1703 
but has not been output to the digital interiace 1 709ibut 
the buffo- 1703 is not in the underflow stata Tha-erofe. 
the isochronous packet 1815 generated by the packet 
geiieralor 1704 aiid oonprising only the header is out- 
put through the data transmitter 1709 toward the net- 
work Ki. Since the buffer 1703 e not in the underflow 
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state, the value of the buffer flag of the teochronois 
packet 1815 is "0* Gke the buffer flao 19Q5 of the iso- 
chronous packet 181 1 . 

[0213] Al time t14» the amount of data stored in the 
buffer 1703 reaches the second prescribed anrpunt ^ 
and output of data from the buffer 1703 Is resumed. 
Thereaft^, transmtsston of data Is canied out In like 
rj^iner as deecribed for the cyde 1804. 
[Dlll4] As de8at>ed daove. In the data transmftting 
dance 1007 according to the seventh embocfiment io 
when the buffer 1703 underfkms and the device cannot 
send data, infbrmation indicating that underfiow has 
occurred in the buffer is put in the header hformation of 
the packet and transmitted, so that the recervfrtg end 
can detect that underflow has occurred in the buffer at is 
the transmitting md therefore, the receiving end can 
cope with the underflow of the buffer by converting the 
operation nrxxle to the enor handBng mode or the I to: 
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[0215] Rgures 21(a), 210^), 22(a), 22(b), 23(a) and 
23(b) are cRagraras for explaining a data transmitting 
deWce accorcRng to an eighth embodiment of the 
presemt InverttiorL 25 
[0216] In the data transmitting device according to tfiis 
eighth embodiment, the data output operation when the 
buffer 1703 does not underflow, i.e.. the operation of 
reading dala from tie optical disk 1708 and then output- 
ting a packet to the network N b/ the data transmitter so 
1709, 15 identical to tfiat alread/ descrbed for the data 
ti^^isnvtiing de>nce 1007 according to the seventh 
entedfimBrit shorn in 

10217] Rgure 21 (a) shows the manner of oulputting 
data from the k>uffer 1 703 of the data transnutting device ss 
accordihg to this eighth enrt)odiment and figure 21(b) 
shows the state of the output data on the netyyork N. 
Rgures 21(a) and 21(b) oonrespond to figures I8(d9 and 
18(e) expialnnig the operation of the data transmitting 
device according to the seventh embocfiment respec- 4o 
tively, 

[0218] Rgures 22(a) and 22<b) show the structure of 
an isochrorious packet 2200 haridled by the data trans- 
rioting device according to this eightti embodiment As 
seen from these figures, a CIP header ^01 included in 4S 
the isochronous packet 2200 different in structure 
from the CIP hesder 1903 of the isochronous packet 
1900 handled by the data transntitting device according 
to the sevOTth embodiment, namely, the CIP header 
2201 has no buffer flag wh^^eas the CIP header 1903 so 
has the buffer flag 1905. In figures 21(a) and 210)), iso- 
chronous packets 2101 and 2107 at cydes 2104 and 
2106, respectively, are Identical to the isochronous 
packet 2200. 

[0^9] A description is now given of tfie operation of ss 
the data transmitting device. 
[022Q] The operation from tfrne to to time 16 acoonfing 
to tfiis erghtti ennbodiment Is identical to that already 



described for the seventh embodiment (refer to figures 
18(a)-18(c)} and theretore. the operation after time t6 
wlB be deecribed herelnaftar 

[0221] Now it is assumed that no data is Input to the 
buffer 1703 though tfie amount of data stored In the 
txjffer 1703 becomes smaller than the first prescribed 
amount At time t6, the data transmitting device accord- 
ing to this eighth embodiment is in such status. 
[0222] As shown in figire 18(c), at ime t7, a data 
transfer request is ou))put from the AV decoder 1706, 
and data is output from the buffer 1703. At time 18, the 
amount of data stored In the buffer 1703 becomes 0. 
and the buffer 1703 goes qrto the uhderflowetate. When 
the system controller 1705 detects that the buffer 1703 
is In the underflow sfate. It posts tills fact to the packet 
genmtor 1704 by a prescribed signal 1713. 
[022^ Although a data transfer request h output from 
tite AV data decoder 1706 to the buffer 1703 aft time t9. 
sirice the Ixjffer 1703 Is in the undeifkyw state, no effec- 
tive data is output 

[022^ Turning to figures 21 (a) and 21 (b), at time t1 0, 
a cyde start packet 21 05 is detected and a cyde 2106 
is started. Since the data, wfiich fias been output from 
the buffer 1703 but has not been output to the network 
N at time tl0, is the data 2107, the packet generator 
1 704 adds a header for transmisston 21 08 or the like to 
this data 2107 and generates a packet, and the data 
transmitter 1709 outputs this packet to the network N. 
[0225^ At time til, a cyde start packet 2109 is 
detected, and a cyde 21 10 Is started. At time til, there 
is not data wfiich has been output from tiie buff«* 1703 
but has not l>een output to the network N and, moreover, 
the txjffer 1703 Is In ttie underflow stata 
[P22q Hence, the packet generator 1704 generates 
an isochronous packet 2200 Induding data of a pre- 
scrit>ed specific pattem 2204a indicating ttiat underflow 
of the txiffer fias bccuned, instead of the AV data 1904 
of the isochronous packet 1900 (refer to figure 19(a)), 
as sfiown bi figures 22(a) and 22(b). Errployed as a 
specific pattem indicating ttat underflow of tiie txjffer 
has occuned is as follows: data of a pattem in which all 
bits (32 bits) in one horizontal Gne of the isodvonous 
packet shown in figure 22 are Q; or a 32-bit sequence 
error code 000001 B4h (h means hexadecimal) defined 
in MPEQ2. When tfus packet is output as an iso- 
chronous packet 21 13 to the data transmitter 1709, the 
data transmftter 1709 outputs tiie is oc hro n ous packet 
2113 to the network N. 

[0227] In a cyde 2112, as in tiie cyde 2110, there s 
riot data vvhich has been output from the txiffer 1 703 but 
has not been output to the network N, and the buffer 
1703 is in tiie underflow state. Therefore, tiie packet 
generator 1704 generates an isochronous packet 2114 
inducting the above-mentioned data of a spectilc pattem 
2204a. instead of the AV data 1904. and outputs this 
packet 21 14 to the (fata transrnitter 1709. Thereby, the 
isochronous packet 21 141s pi#utfroifi the data trans- 
nutter 17(» to tfie networic 
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[Q228] As shown in figure 18(a), at time t12» Input of 
data into the butter 1703 is resumed, whereby the buffer 
1703 is released from the umierflcw stata Then, as 
shown in figure 21 (b), a cyde start packet is detected at 
time ti3. and a cyde 21 17 Is started. At time t13, there 
is no data whuch has been output from the buffer 1703 
but has not been output to the data transmitter 170d, but 
the buffer 1703 is not in the underfkTw state. Therefore, 
the pad^ generator 1704 outputs an isochronous 
packet 21 15 comprising only a header toward the data 
transmitter 1709. Since the buffer 1703 Is not in the 
underflbw state, the isochronous packet 21 15 is tderifi- 
cal to the sochronous packet 2301 which corr^rses 
only the isochronous header 2302, the CIP header 
2301, and the Data^CRC. 

[0229] As shown in figure 18(a), at time t14, the 
amount of data stored in the t>uffer 1703 reaches the 
second prescribed amount, and output of data from the 
buffer 1 703 is resumed. Thereafter, data transmission is 
earned out In like manner as already descn1)ed for the zo 
cycle 2104. 

[02301 As descrtoed above, in the data transmitting 
device according to the eighth emfciodiment vyhen the 
device cannot tiansmit data because the buffer 1703 
underflows, data of a specific pattern is inserted in the 2S 
data section of the packet, as information incficating that 
underflow of the tniffer has occurroi^ and ttien. the 
packet is transmitted. Therefore, like ttie sevoith 
emt>odiment of the Inventioh, It possible to post that 
underflow of the tsuffer has occurred to the receiving $o 
end. 

[Embodiment 9] 

[0231 ] Rgure 24 is a block diagram plustrating a data ss 
receiving device according to a ninth embocSment of the 
present invention. 

[0232] A data receiving device 1009 according to this 
ninth embodiment receives a packet which has been 
output from the data transmitting device 1 007 according 40 
to the severth emt)odiment toward the network N. The 
device 1009 comprises a data receiver 2407 which 
receives a packet on the network N; a header analyzer 
2401 which analyzes tiie header of the received packet 
and outputs data 2401 a corresponding to the buffer out- as 
put of the transmitting device, and a header analysis 
result 2401b; an AV data decoder 2402 which decodes 
the data 2401 a from the header analyzer 2401 and out- 
puts an AV signal; and a system controller 2403 which 
controls the decoder 2402 on the basis of tiie header so 
analysis result 2401tx . . 

[0233] A description is given of the operation of the 
data receiving device 1009. 

[0234] When the data receiver 2407 receives a packet 
on tiie network tiie header analyzer 2401 in tiie sub- ss 
sequent stage checks tiie header of tiie padcet. To be 
specific, when the data receiver 2407 receives a pactot 
like tiie packet 1 800, Le.. tiie packet havir^ ti)e structure 
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shown in figure 19, the header analyzer 2401 checks 
the isochronous header 1902 and then diecks tiie CIP 
header 1903. When checking tie CIP header 1903, the 
header analyzer 2401 checks ttie buffer flag 1905 
s \ncAud&d in the CIP header 1903. When the bu^ flag 
1905 shows "no underflow of buffer", the AV data 1904 
Is subjected to CRC (Cydic Redundancy Ched^. When 
tiie result of the CRC is correct, tiie AV data 1904 in the 
packet is output to the AV data decoder 2402. The AV 
10 data decoder 2402 decodes the AV data and output an 
AV signal. 

[0235] A desaiption is given of a case where via 
buffer flag 1905 induded in the CIP header 1901 incfi- 
cates "underflow of buffer when It is checked. In tills 
75 case* the data receiving device receives the packet 
1 81 1 shown in fi^re 1 8(e), La. ttie packet 201 1 having 
tiie structure of figures 2d(a) and 20(b), and operates as 
foDom. ; 

[0236] The header analyzo- 2401 posts that urvierflow 
has occurred in the buffer at tiie transnBtting erid, to ttie 
system controller 2403, by tifie header analysis result 
2401b. Thea ttie system cmtroller 2403. posts that 
underflow has occurred \n the fcxjflbr at the transmittng 
end, to the AV data decoder 2402. Thereby, the AV dtta 
decoder 2402 stops the operation in normal decocfing 
mode, and starts the operation In error handibig mode. 
For exarrple, the operation in enor handling mode is to 
stOI and d'^lay a previous image, or to mute the audio 
signal. 

[0237] Next, ttie data receiver 2407 receives a packet 
1813. and this packet 1813 Is input to the header ana- 
lyzer 2401. The buffer flag 1905 induded in ttie CIP 
header of ttiis packet 1813 indicates "underflow of 
buffer". So; the header analyzer 2401 posts that urtder- 
flow has occurred in the buffer at the transmitting em^^to 
tiie system conto-dler 2403, as tiie header analyst 
result 2401b. On rec^pt of this Information, the system 
controller posts tiiat underflow has occurred hfi fl[ie 
buffer at the transmitting end. to ttie AV data decoder 
2402. Sbnce ttie AV data decoder 2402 has already 
been cperating in ttie enor handling mode, % continues 
tfie error handrmg mode operation. 
[0238] Next, ttie data receiver 2407 receives a packet 
1815, and ttils packet is input to the header analyzer 
2104. The buffer flag 1905 induded in tfie CiP header of 
tfils packet 1815 Indicates "no underflow of buffer. 
Accordingly, ttie header analyzer 2401 posts ttiat uncier- 
flow has not occuned In the tHiffer at the transmitting 
end, to the system controDer 2403. as the header anal- 
ysis result 2401b. Then, ttie system contrdler 2403 
posts that the buffer at the transmitting ertd has been 
released from tiie underflow state, to tiie AV decoder 
2402. Thereby, the AV data decoder 2402 stops ttie 
operation In error handling mode, and resumes the 
operation in normal decoding mode. 
[0239] As described above, In ttie data receiving 
device 1009 according to tifie ninth embodiment, when 
tiie packet which has been received tiiirough the di^^ 
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inierfaca. Includes Infcmiafion faidicating that underflow 
has occurred in the buffer at the transmitting end. fliis 
Infimnaifoh is detected, and the operating mode in 
decocfing of AV data is converted from the nonnal mode 
to the error handling mode. Therefore, the receiving end s 
can perform speedy error hancttng, whereby disorder of 
video and audo signais due to underflow of the buffer at 
the tiansmitb'hg end can be effoctively suppressed. 

[^mbodimantlO] .10 

[0240] A data recehnng device according to a tenth 
embodiment of flie presoit invenboh wiH be described 
figures 24. l8(aH8(e), 21(10. 2iO>). 22(a} and 

[0241] A data receiving device according to thiBterith 
eni)odlmerit recces a packet strearn shown In figure 
21 (b) which has been output from the data transmittirig 
device according lb the eighth ernbodkmrit toward the 
networkN. ^ 
[024^ The data receiving device according to this 
tanth embodbneriit Is different from the. data receiving 
device according to the ninth embodmnent only in the 
process of anafyang the Informab'on indlcafing that 
underflow has occurred. In the header analyzer. 25 
[1^^] A descr^on is given of tie operatfori of the 
data recefvirig device. 

[0244] When the data recover 2407 receives a 
padot the fieader analyzer 2401 in the subsequent 
stage checks the header of the packet lb k>e spedfia, so 
when the data receiver 2407 receives a packet Eke the 
packet 2102, Le.. the packet 2200 having the structure 
shown in figure 22, the header analyzer 2401 checks 
the isochronous header 1902 and then ctiecks the^ CIP 
header 2201. Then, the AV data 1904 is subjected to as 
CRQ When the result of tte CRC is correct, it is 
diecked whether the AV data 1904 includes a specffic 
potem or not included as a specific pattern is, for 
(Qocample, data of a pattem in which al of 32 bits are 0. 
ioir a 324»t sequence error code 000001B4h (h means 40 
hexadedmaO defined in MPEG2. 
[0245] When the AV data 1904 does not includes such 
epecffic pattm. the header analyzer 2401 outputs the 
AVdaia 1904 tothe AV data decoder 2402. ITie AVdata 
decoder 2402 decodes the AV data and outputs an AV 46 
^gnal. 

[0246] A descriptton is given of a case where the AV 
data 2204 indudes a specTtc pattem. TNs case conre- 
SQorids to the case of rteeiving the pactet 21 0^ 
intigure 21 (b). "The structure of this packet 21 03 is Iden- so 
tical to that of the isocfvonous packet 2202 shown in fig- 
ures 22(a) and 22(b). The specific pattem 2204a 
included in the AV data 2^)4 of the packet 2200 mdl- 
cates that underflow has occun^ed in the txiffer at the 
transmatina end. In this case, the header analyzer 2401 ss 
posts that underflow has occurred in the buffer at the 
transrntting end, as the header ana^s result 2401 1). to 
the system oontroHer 2403. Theri, the system controner 



2403 posts that underflow has occurred in the buffer at 
the transmitting end. to the AV decoder 2402. On 
receipt of tfils In fo rm ati o n, the AV decoder 2402 stops 
the operation m normal decoding mode, arid starts the 
operation in error handShg mod& For example, the 
opmdton in error handling mode Is to st1l and display a 
previous image, or to nute the audio agnal. 
[0247] Next, the data receiver 2407 receives a packet 

2114. The AV data of the packet 21 14 Includes a spe- 
cific pattem wfiich incficates that underflow has occured 
in the t)Liffer at ttie transmitting end. Accordingly, the 
header analyzer 2401 posts tfiat mderffow has 
occurred in the buffor at the transmitfing end, as the 
header analysis result 240 1b^ toward the system con- 
troller 2403. Then, the systern controller 2403 posts tliat 
underflow has occurred in tfie buffor at the transmitting 
end, to the AV data decoder 2402. Sbce the AV data 
decoder 2402 has already been bperattuig lii tfte error 
handling mode* it continues the error handDng mode 
operation. 

[0248] Next, tfie data receiver 2407 receives a packet 

2115. The structure of this packet 2115 is Identical to 
that of the isocfirqnous packet 2301 sfiown in figures 
23(a) and and. therefore, this packet 2115 does 
not include AV data, wKch rneans tliat no underflow has 
occurred in the Ixiffor stt the transmitfing and. Thereforev 
the header analyzer 2401 posts tfiat the txiffer at the 
transmitting end has been released from the underflow 
state, as the header analysis result 24d1t>, to the sys- 
tem oorrlroiier 24031 Then, the system controller 2403 
posts ttiat the buffer at the transinilUno end has been 
released from the underflow state, to the AV decoder 
2402. On receipt of ttiis information, the AV data 
decoder 2402 stops the operation in error handling 
mode, and resumes the operatiph In normal decoding 
mode, 

[02401 As described above, in the data transmitting 
device according to the tenth emtx)diment, when a 
packet which has been received by tfie data transntter 
(digital interface), includes data of a specific patteni 
indicating tliat underflow has occurred in the bluffer at 
the transmitting end, th^ data is detected, and the oper- 
ating mode of decoding of AV data is converted to the 
error fiandltng mode. Therefore^ as in the ninth embodi- 
mmt of the invention, the receiving erd can perform 
speedy error handDng, whereisy disorder of video and 
audio signals due to underf bw of the butter at the trans- 
mitting end can be nvnimized. 
[0250] vmie in the seventh to tenth errtediments^^ 
IEEE1394I/F is mpioyed as a digital interface, other 
digitalinterfaces may t>e employed. 
[0251] Further, wliOe iii the seventh to tenth emtxxii- 
ments audio and video data are described as data 
recorded in a recordtng medium, sutstitledata or the ISoe 
may be inckided. Further, the data recorded on the 
medium may be one of vid^ data and audio data. 
[0252] . Further, whfle in the seventh and eighth 
enixxiimerTts ah optical disk is employed as a recording 



43 



EP 0 899 964 A2 



44 



medium, other reoording media, such as a magnetic 
dIsK maybe employed. 

[0253] Furthamore, while in the seventh and ranth 
entodiments the buffer flag 1 905 uses "1 " to show that 
underflow of buffer has occurred and uses "0" to show s 
that underflGW of buffer has not occun-ed, and "0" 
may be inverted. 

[0254] Moreover, while in the seventh and eighth 
embodiments the ou^ut from the buffer is output to the 
packet generator as rt is,Jhe olr^sut from the buffer may io 
be divided as descrbed for tte second embodiment 
before being input to the pactot generator^ 
[0255] FuHhermpre, the temporal relatiphship 
between the data transfer request from the AV data 
decoder 1706 and the isochronous cyde is not is 
restricted to that shown in figures 18(a)-18(e). 

[Embodrimeritll] 

[0256] Figure 25 is a block diagram for explaining a 20 
data transmitting device 1011 according to an eleventh 
embodiment of the present inventioa 
[0257] The cteta transmitting device 1011 comprises 
an optical head 2507 for reading data from an optical 
disk 2508 as a record meoRum; a signal processor ^01 25 
for subjecting the read data to binarization and demod- 
ulation; and an ECC decoder 2502 for subjecting the 
output from the signal processor 2501 to ECC decod- 
ing. In this data transmitling| device lOtI, readout of 
data from the optical disk 25b8 to the signal processor so 
2501 is carried out for each unit of ECC processing. 
[0258] The data transmitting device 1011 further 
includes a buffer 2503 for storing the data output from 
the ECC decoder 2502r a pack^ generator 2504 for 
packetiang the data output from the buffer 2503 and 3s 
clock information, arKf adding header information or the 
liice to the generated packets, which information is for 
transmitting data through a digital inteiface such as the 
13941/F; and a data transmitter 2509 for outputting the 
packets from the packet generator 2504 toward the net- 40 
work N. The structure of the data transmitter 2509 is 
identical to that of the 13941/F. 

[02Sd] The data transmitting device 1011 further 
includes an AV data decoder 2506 for requesting data 
from the buffer 2503, decoding the data output frohi the 4S 
buffer 2503, and outputting ttie clock information; arid a 
system cOTtroDer 2505 for controlling the packet jjener- 
ator 2504 according to ttie amount of data stored in the 
buffer 2503. 

[0260] Rgure 26(a) is a diagram for explaining the so 
sector structure of the optical disk 2508, wherein a track 
formed on the optical disk 2508 is straightened. 
[0261] Rgure 26(a} shows that tiie sector dze is 2k 
byiqs (2048 bytes) as ttie user data size, and a unit of 
ECC processing is 16 sectors (user data size » 32k ss 
bytes). Hereinafter, this one-block unit of ECC process- 
irig is called a clusteK the size of data actually recorded 
in one sector of the optica disk 2508 is equivalent to the 



user data of 2k bytes to which ECC data Is ac&ied. 
[0282] A description Is given of the operation of the 
data transmitting device 1011. 
[0263] Readout of data from tiie optical di^ 2508 is 
earned out for each cluster. The data read from the opti- 
cal disk 2508 Is sd^Jected to binarization and demcxiu- 
lation In the signal processor 2501, and Input to vie 
ECC decoder 2502. The data input to the ECC decoder 
2502 is suttject^ to ECC decoding and then Input to 
tine buffer 2503. 

[0264] The at)ove-mentioned data readout operatioa 
i.e., the operaitibn of reading data from the optical disk 
2508 and then inputting the data Into the tniffer 2503, i6 
carried Old intermittently according to the amount of 
data stored in the buffer 2503. That is, when the amount 
of data stored in the buffer 2503 becomes smaller than 
the first prescribed amount, data are continuously read 
from the optical disk 2508 and stored in the tAih&r 2^3. 
When the amount of data stored In the buffer 2503 
exceeds the second presdibed amount, readout of data 
from the optical disk 2508 is stopped. 
[0265] Readout of data from the buffeir 2503 to the AV 
data deccxJer 2506 is perform^ accordiir^ to the 
request for data transfer 2510 output from the AV data 
decoder 2506. On rec^pt of the request 2510, the 
buffer 2503 outputs data m rotation as input The output 
data 2514 is successively decoded by the AV data 
decoder 250a SInuiitaneously, the data 2514 output 
from the buffer 2503 input to the packet generator 
2504 as weD. Further, the dock linformatibn 251 1 g^W- 
at^ by the AV data decoder 2506 s irpurt to tiie packet 
generator 2504. The packet generator 2504 packetizes 
tiie Input data and the dock informatipn^ adds he»ler 
Information or tiie like to the packets so generated, and 
outputs the packets to the data transnWer 2507. Then, 
tiie data transmitter 2507 outputs the packed to the net- 
workN. ^ 
[0266] The above-mentioned qperatibn win be 
described in more detail 

[0267] It is assurried tiiat data of a dustier 2617 read 
from the optical disk 2508 (refer to figure 26(a)) is proc- 
essed by the signal processor 2501 and, thereafter, mis 
data is suk^ected to ECC deccdlhg by the ECC decoder 
2502 witti no occurrence of error. In this case, the data 
of the duster 2617 which has been subjected to ECC 
decoding is read into the AV data decoder 2506 and, 
simuitaneousiy, input to tiie buffer 2503. the da^ of tiie 
duster 2617 out|Xit from the buffer 2503 Is packetized 
by the packet generator 2504 and output ttirough ttie 
data transmitter 2507 to tiie network 14, 
[0268] As shown in figure 26(a), tine duster 2617 is 
composed of sectors 2601-2616, each sector having 
the size of 2048 bytes. Hence, the packet generator 
2504 divides the data of the cluster 2617 so tiiat vie 
data can be transmitted tiirough the data transmitter 
2507 within an obtained band, and adds header infor- 
mation or the Dke to the data of the divided dusters. 
Then, the packet gen^ator 2504 packetizes the data of 
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the (ivided dusters, and outputs the packets so gener- 
ated to the data transmitter 2507. 
[02691 Figures 27(a) and 27(b) are diagrams showffeng 
the structure of an isochronous packet 2700 handled in 
the iEEE1394i/F. Hie isochronous packet 2700 is com- 
posed of AV data 2704, and an isochronous header 
2703 and a CIP header 2701 . which headers are added 
toltfie AV data 2704. The AV data 2704 con^eponds to 
thi data of the duster 261 1 

[02701 FigMre28 shovysispchroriousdataflowirig on 
theneiworklsL in cydes 2805 and 2806. data 2801 and 
2802 of the duster 2617 flovif. respecthrdy; and the data 

2802 in the cyde 2806 is tie last data of the duster 
2617. 

[1^71] Next* it is assumed that an ECC error occurs 
when data of the duster 261 8 (refer to figure 26(a)) read 
from the opfical disk 2507 ts sult^ ected to ECC decoding 
by the ECC decoder 2502. Then, the ECC decoder 
250^ posts the occurrence of the ECC error to the sys- 
tem oontrofler 2505 by a dgnai 2512. In this case^ re- 
reading of the duster 261 8 from the optbal disk 2508 is 
hiof carried out» but readout of the neoct duster 2619 Is 
carried out 

[0272] Accordingly, in the data Input to the buffer 
2503, the cluster 2619 fdlows the duster 2617 as 
shown tn figure 26(b). When the ECC decoder 2502 
posts tfie occurrence of the ECC erinr to the system 
controller 2505, the system controOer 2505 detects a 
poM (rftime at which tfie last data of the duster 2617 is 
oufHit from the txiffer 2503, according to a monitdr sig- 
nal 251 5 sfiowlrig the amount of data stored in tie buffer 
2^3. When the last data of the duster 2617 has been 
oiflput from the buf^ 2503, the system contrdler 2505 
posts that an ECC error has occurred in the next duster, 
ib the packet generator 2504, by a signal 2513. 
Ih&reb^, Ihe padcet generator 2504 knows that the data 
of ttie duster to be input wfll not be Input because of the 
ECC error. TTien, the packet generator 2504 sets the 
ECC flag 2702 of the CIP header 2701 to ECC enror 
state, and generates a packet nnduding no AV data 
2704. 

[0273] The ECC flag 2702 lees *1' to show that an 
ECC error has occun-ed, and "0" to show that no ECC 
el^W has cxKurred. In this case, the ECC flag 2702 Is 
sot to M-. 

. [0274] RgiA^es 29(a) and 29(b) show the structure of 
d pactot 2900 when an ECC enxr has occurred. As 
shown In figure 28. in a cyde 2807, the packet gener- 
ated by the packet g»ierator 2504 is output as a packet 

2803 through the data transmitter 2507 to the network 
N. 

[0275] Nextthedataoftheduster2619 6 output from 
the buffer 2503 as shown in figure 26(b). Since the data 
of the duster 261 9 has no ECC enx)r, it Is packetized by 
the packet generator 2504. like the duster 2617. At this 
tiirAe, the ECC flag 2702 of the CiP header 2701 is "0*. 
Then. Ihe packet generated tiy the packet generator 
2504 is ou^hA through the data transmtter 2507 to the 



network M 

PI27SI As described above, in tlie data transmitting 
device according to the eleventh embodiment, when 
transmitting data, wtuch has been read from a recording 

6 medium for each cluster (a unit of ECC processing) and 
sutafected to ECC decoc^ and packetizaAon. if the 
device carinot trartsmit the data because of an ECC 
error, informatibn indicating tfat the ECC error has 
oocuiTed Is added to the header tnfbnrtiatiph of the 

10 packet ah^ then the packet k tiaimvtted. Therefore, it 
is pdssble to post the occurrence of ihe ECC en-or to 
the receiving end. and the ri^eMng end can speedl^ 
cope wrfii the^ ECC error at the transmittirig end. 

IS ^mbodimertt 12| 

IP2771 Rgures 30, 31(a), 31(b), 32(a) and 32(b) are 
diagrams for explaining a data transmitting device 
according to a twdfth embodiment of the present Inven- 
20 tioa 

[027q the sector structure of an optical tSsk as a 
recording medium employed In this twelfth embodiment 
is kiehtical to that shown in figure 26(a). 
PKZ79] The structure of the data transnMng device 

2S aocorcSng to this twelfth embodiment is fundamental^ 
Identical to that of the data fransmitting device 1011 
according to the eleventh embodiment siiown in figure 
25. Further, the data oulputtirig operation in the case 
where no ECC error is deteded by the ECC decoder 

30 2502. I.e.. tfie opmttori of iBadIng data from the optical 
disk 2508 and then outputting a packetto the network N 
by the data transmitter 2507, is identical to tfiat already 
described for the data tn uis mitl i ng device 1011 of the 
eleventh embodlm€iiL 

3S [028(q The data transmitting device according to the 
twelfth embodiment is different from the device accord*^ 
tng to the elevmfti embodlmeni only in that, wtien an 
ECC error is detected, the packet generator inserts datet 
of a specffic pattern into a packet, as informaOon indl* 

40 eating the occurrence of ECC error. 

[(^1] Further, f^es 31(a) to 32(b) show the struc- 
tures of isochronous packets 3100 and 3200, r^ec- 
tively. handled by the data transmitling device according 
to this tweWh en too dim ent As can k>e seen from these 

4S figures. In the Isochronous packets 31 00 and 3200. the 
structures of CIP headm 3102 and 3202 are different 
from ttiose of the CIP headers 2701 and 2901 of the teo- 
chronous packets handled in the data transmitting 
device according to the deventh embocfiment. respec- 

so tivety. That is. the CIP headers 3102 and 3202 have no 
ECC flags whereas the CIP headers 2701 emd 2901 
have the ECC flags 2702 and 2902. respectively.. 
[028Q Also In this tweHttienibodinrienttfie data ttiGu^ 
mitter as a digHal Interbce employed li the data tram* 

ss mitfing device is the IEEE1 3941/R 

[0283] A description s given of tlie operatidn of the 
data li HI isi lining devipe» 

[0284] Itigassumedlhettdata of a duster 2617 is read 
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from the optical disk 2508, processed by the signal 
processor 2501 . and subjected to ECC decoding by the 
ECC decoder 2502 with no occun^ence of error. In this 
case, the data of the duster 2617 which has been sut>- 
jected to ECC decoding is read into the AV data s 
decoder 2506 ard, simultaneously^ input to the t>iiffer 
2503. Then, the data of the duster 261 7 output from the 
. t»iffer 2503 is packetized by the pactet generator 2504, 
and the packet so generated output through the data 
transmitter 2507 to the network N. yo 
[0285] Also in this twelfth entbodimenl. the cluster 
2617 is composed of sectors 2601-2616. each having 
the size of 2048 bytes. Fialher, the packet generator 
2504 divides the data of the cluster 2617 so that the 
data can be transmitt^ within an otstalned band, pack- is 
etizes the data of the diykied clusters after adcfing 
header infbnmation or the like to the data of the divided 
clusters, and outputs the packets so generated to the 
data transmitter 2507. 

[0286] Rgilres 31 (a) and 31 (b) show the structure of 20 
an Ispchronous padcet handled in the IEEE1394I/F. The 
isochronous packet is corrposed of AV data 3103, and 
an isochronous header 3101 and a CIP header 3102, 
which headers are added to the AV data 3103. The AV 
data 3103 cpnnesponds to the data of the cluster 261 7, 2S 
[0287] Rgure 30 shows isochronous data flowing on 
the network N. In cycles 3005 and 3006, data 3001 and 
3002 of thei duster 2617 flow, respectively, and tfie data 
3002 in the cycle 3006 is the last data of the cluster 
2617. 30 
[0288] Next it is assumed that an ECC enror occurs 
when data of the cluster 2618 (refer to figure 26(a)) read 
from the optical disk 2507 is sid3ject»:l to ECC decoding 
by the ECC decoder 2502. Then, the ECC decoder 
2502 posts the occurrence of the ECC mxx to the sys- 3S 
tem controller 2505 by a sigr^ 2512. In this case, re- 
reading of the cluster 261 8 from the optical disk 2508 is 
not carried out, but readout of the next cluster 2619 is 
carried out 

[0289] Accordingly, in the data input to the tniffer 40 
2503, the duster 2619 follows the duster 2617 as 
shown in figure 26(b). When the ECC decoder 2502 
posts the occurrence of the ECC error to the system 
controller 2505, the system controller 2505 detects a 
point of time at which the last data of the cluster 2617 is 4s, 
output from the kniffer 2503, according to a monitor sig- 
nal 251 5 showing the amount of data stored in the buffer 
2503. When the last data of the cluster 2617 is output 
from the buffer 2503. the system controDer 2505 posts 
that an ECC error has occurred in the next cluster to the so 
packet generator 2504 by a signal 2513. Thereby, the 
packet generator 2504 knows that the data of the cluster 
to be input wiU not be input because of the ECC error. 
Then, the packet generator 2504 generates an iso- 
chronous packet 3200 including data of a specific pat- ss 
tem 32Q3a indicating that an ECC error has occurred^ 
instead of the AV data 3103. 

[0290] ' Employed as a specific pattern indicating that 
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an ECC error has occurr^ is as follows: data of a pat- 
tern in which aD bits (32 bKs) in one horizontal line are 0: 
or a 32-bit sequence error code 000001 B4h (h means 
hexadedrrai) defined jn MPEG2. 
[0281] Rgures 32(a) and 32(b) show the structure of 
the packet 3200 when an ECC error has occurred. As 
shown in figure 30, tn a cycle 3007, the packet gen^- 
ated by the packet generator 2504 Is output as a packet 
3003 through the data transmitter 2507 to the network 
N. 

[0292] Next, the data of the cluster 261 9 is output f|qim 
the t)uffer 2503 as shown h figure 26(b). Since the data 
of the cluster 2619 has no ECC error, it is piacketaed 
like the cluster 2617 by the packet generator 2504. 
Then, the packet generated by the |»ackst generator 
2504 is output through the data transmitter 2507 to the 
network N. in or afto" a cycle 3008. 
[0293] As descr&ed above, in the data transmitfirtg 
de\Ace accordir^ to the twelfth embodiment, when 
transmitting data, which has beeri read firoiti a recordng 
medium for each cluster (a unit of ECC processing) and 
subjected to ECC decoding and pactetization, If ttie 
de^ncB cannot transmit the data becalse of an ^^C 
en-or^ data of a specific pattern is transmitted as iififor- 
malion Indicafing that the ECC error \\s^ occurred. 
Therefore, it is possble to post the occurrence of the 
ECC ennor to the receiving end, and the receiving end 
can speecfily cope with the ECO error at the transnftfing 
end. 

[Embodiment 13] 

[0294] Rgure 33 is a diagram for explaining a data 
transmitting device according to a thurteenth embodi- 
ment of the present invention. \^ 
[0295] The sector structure of an optical disk as a 
recording medium employed in this thirte^rth eni)odi- 
hfient is identical to that slhown in figure 26(a). 
[0296] The structure of the data transmitting donee 
according to this thirteentii embodiment is fundamen- 
taQy identical to that of the data trar^mrttir^ de^nce 1 01 1 
according to the eleven^ errdDodiment sfmvn in figure 
25. Further, the data outputting operation in the case 
where no ECC error is detected by ti)e ECC decodor 
2502, l.e., the operation of reading data from the optical 
disk 2508 and then outputting a packet to the netwoi^ M 
by the data transmitter 2507, is identical to that alremfy 
described for the data transmi t tin g de^ce 1011 of the 
eleventh embodimenL 

[0297] The data transmitting device accorcfing to tiie 
tiiirteenth embodiment is different from ttie device 
according to tiie eleventh embodiment only in tttat 
when an ECC error Is detected, the packet generator 
adds inconect data CRC 3104 as information indicating 
the occurrence of the ECC error. 
[10298] Also in tinis thirteenth embodiment, the data 
transmitter as a digital interlace of ttie data transmitting 
device is the lEEEl 3941/F. ^ 
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[(>299] A description is ghwi of fheoperalion of the 
dais transnrBtlDig devic8» 

moai It is assumed thai data of a duster 2617 is read 
the optical disk 250B, processed t^y the signal 
processor 2501 , and subjected to ECC decoding by the s 
ECC decoder 2502 whh no occurrence of error. In this 
case, the data of the duster 261 7 which has been sub- 
jected to ECC decoding Is read bito the AV data 
decoder 2506 and, slmuRaneousiy; input to the buffer 
2503. Then, the data of the duster 261 7 output from the io 
buffer 2503 Is packetfeed by the packet generator 2504, 
arxi tie packet so generated output through the data 
transmitter 2507 to the network M 
[0301| Also In this thirteenth embodiment, tiie duster 
^7 is connposed of sectors 2601-2616, each having is 

size of 2048 bytes. Further, the packrt generator 
2504 divides the data of ttie duster 2617 so that the 
data can be transmitted withbi an obtained band, and 
adds CBC data and heado' information or the like to the 
data ofthe divided dusters, lliea the packet generator 20 
2504 packetizes tie data of the dvkied dusbrs, and 
outputsthe packets sogeneratedtothedatatrarismitter 
2507. 

[0302] Figures 31 (a) and 31 (b) show the structure of 
an isochroriouspad^ handled in the IEEEl394V^^ 2s 
ii^dvonous packet is composed of AV data 3103, an 
islchronous header 3101. a GIP header 3102, and data 
ORG 3104. The AV data 3103 conrespohds to the data 
of the duster 2617. 

[P303] Figure 33 shows isochronous data flowing on 30 
the network N. In cydes 3305 and 3306. data 3301 and 
3302 of the duster :^1 7 flow, respectively, and the data 
3302 In the cyde 3306 is the last data of the duster 
2617. 

[0304] Next, it is assumed that an ECC error occurs ss 
when the data of the duster 261 8 (refer to figure 26(a)) 
read from the optical disk 2507 Is subjected to ECC 
(dtacoding by the ECC decoder 2502. Then, the ECC 
dwoder 2502 posts the occun^ence of the ECC error to 
the system controDer 2505 by a signal 2512. In this ^ 
case, re-reading of the duster 261 8 from the optical disk 
2508 is rKit carried out but readout of the next duster 
2619 is carried out 

[0305] Accordhgly, in the data input to the buffer 
2503, the duster 2619 follows the duster 2617 as 4S 
shown in figure 26(b). When the ECC decoder 2502 
posts the occurrence of the ECC enor to the system 
controller 2505, the system contrdler 2505 detects a 
point of time at wNch the last cteta of the cluster 2617 is 
duiput from the buffer 2503. according to a monitor sig- so 
nd2515 showing the amount of data stored in the buffer 
^03. When the last data of the duster 2617 is output 
from the Isuffer 2503, the system controDer 2505 posts 
tiiat an ECC error has occurred In the next duster to the 
packet generator 2504 by a signal 2513. Thereby, the ss 
pad^ genera&r 2504 Knows that the data of the duster 
to be input wiD not be input because of the ECC error. 
Then, the packet generator 2504 generates a packet In 
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which Incorrect data CRC 3 1 04 Is added to the arbrtrar/ 
data 3103 as shown in figures 31(a) and 31(b). The 
structure of the packet so generated m apparently iden- 
tical to ttiat of the packet shown In figures 31(a) and 
31(b). The data CRC 3104 Is not connect CRC data with 
respect to the data 3103. 

[03061 As sfiown in figure 33,. in a cyde 3307, the 
packet generated by the packet generator 2504 is out- 
put as a pack^ 3303 through the data transmitter 2504 
to the network N. 

[9307] Next the data of the duster 2619 Is outputfrom 
the buffer 2503 as shown in figure 26(b). Since the data 
of the duster 2619 has no ECC error, it Is packetsed 
like the duster 2617 by the packet generator 2504. 
Theni, the packet generated l3y the packet generator 
2504 ie output through the data transmitter 2507 to ttie 
network N, In or after a cyde 3308. 
[0308] As described above, in tiie data transmittirig 
dance according to the tliirteenth emtxxiiment when 
transmitting data, wfvdi has been read from a recording 
medium for each duster (a unit of ECC processing) and 
subjected to ECC decoding and pad<etizafion. If the 
d&ncB cannot transmit the data because of an ECC 
error, a packet in whidi incorrect data CRC is added to 
AV data generated, and this packet Is transmitted to 
the network. Therefore, it is po8sit)le to post tfie occur- 
rence of the ECC error to the receiving ervl, and the 
recdvihg end can speedily cope with the ECC en^or at 
the liansniiUing end. 

[Embodiment 14] 

[0309] Rgure 34 is a l>lock diagram showing a data 
receivihg device according to a fourteenth errtoilment 
of the present invention. 

[0310] Referring to figure 34, there Is shown a data 
receiving device 1014. The data receiving device 1014 
is used to receive packets output from the data transmit- 
ting device 101 1 of the eleventh embodiment toward the 
network N, and comprises a data receiver 3404 for 
receiving the packets on tfie network N, a header ana- 
lyzer 3401 for analyzing a header of the received 
packet, and outputUng data 3401a corr^ponding to a 
buffer output and a header analysis resuft 3401 b, an AV 
data decoder 3402 for decoding the date 3401a from 
the header analyzer 3401 arvl outputting the reisulting 
AV signal, and a system controiier 3403 for contrdCno 
the decoder 3402 according to the heeder analysiB 
result 3401tL 

[031 1] Subsequently, operafon of the device 1014 will 
be dBScrfbed. When the date receiver 3404 receives the 
packete on the network N, the header 3401 at a next 
stege thereof checte their headers. More spectftcaily, in 
a case wtiere the packels 2801 and 2802 in ffgure 28 
are received as the packet 2700 in figures 27(a) and 
27(b), the isochronous header 2703 is first checked and 
th^ the CIP header 2701 is then checked. When 
cheddhg the CIP header 2701 . the ECC flag 2702 con- 
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tain^ therein fs exanined. When the ECC flag irKfi- 
cales "TO ECC enor, CRC check on the AV data 2704 
is perfbnmed. When the CRC is oonBCt the AV data 
2704 is output to the AV data decoder 3402, which 
decodes the AV data and outputs the resuiting AV sig- s 
nal. 

[0312] Subsequently; descrqation is given of a case 
where the ECC flag 27b2 indicates 'ECC error". In this 
case, the data receiving device operates in the same 
manner that it processes the packet 2803 in figure 28 as ro 
the packet 296d in figures 29(a) and 29(b). 
[0313] The header ana^er 3401 poste*ECC error* to 
the system controDer 3403 using the header analysis 
result 3401b. Knowing that ECC error has occurred, the 
system controtier 3403 posts this to the AV data is 
decoder 3402, which aborts normal decoding mode 
operation, and perfiDrms error handling mode operaficm. 
Taken as an example of the enror handling mode opera- 
tion is, in a case where the AV data Is MPEQ data, 
retrieval of GOP (group ctf picture) headers, picture so 
headers, or the lika 

[0314] Thus, in the data receiving device 1014 of the 
fourteenth embodiment when a packet received 
through the d^ital interface contains inbrmation indi- 
cating that the ECC enor has occurred at the transnnit- 2s 
ting end, the is detected and then tiie decodirig 
operation mode converts from the nomal mode to the 
enror tendiing mode. Therefore, at the receiving end, 
the error is processed speedily, wheretiy disorder of the 
AV signal due to the ECC error is mlninvzed, so 



[Embodhnent 15| 

[031 5] A data receiving device according to a f ifteenth 
end)odiitient wiD be described with reference to figures 
34, 30, and 31. 

[0316] The data receiving device of the fifteentii 
embodiment Is used to receive the packets in figure 30 
output from the data transmitting device of tiie twelfth 
eni)ddiment toward the network N. 
[0317] The data receiving device of the fifteenth 
embodinient differs from that of the fourteenth embodi- 
ment in that a header analyzer performs decision on 
data indicating that underflow has occurred. 
[0318] Subsequently, operation of the device will be 
described. 

[0319] When tiie data receiver 3404 recdves packets 
on tiie network N, the header analyzer 3401 checks 
their headers. Specifically, in a case wtiere it receives 
the packBts 3001 and 3002 in figure 30 as the packet 
3100 In figures 31(a) and 31(b) or tiie packet 3200 in fig- 
ures 32(a) and 32(b), tiie header analyzer 3401 checks 
the isochronous header 3101 or 3201, checks the CIP 
header 3102 or 3202. and further, checks data CRC of 
tiie AV data 3103 or 3203. When the data CRC is cor- 
rect, the header analyzer 3401 checks whetiier or not 
the AV data 3103 or 3203 contains a specific pattem. 
[0320] As examples of the specTtc pattern, there are 



data with all bits set to "0" aligned in a row (32bits). a 32- 
bit sequ&ice error code 000001 B4h (h: hexadedmal 
number) defined in MPEC^, and so forth. 
[0321] In case of tine AV data 3103 including no pa- 
cific pattern data, it is output to the AV decraier 
3402, which decodes the AV data, and outputs the 
resiitingAV signal. 

[0322] Subseqitentiy, description is given of the AV 
data 3203 including tiie specffic pattern. In this case, 
tiie data receiving device 1015 operates in the same 
manner ttiat it processes tiie packet 3003 in figure 30. 
The header ankiyzer 3401 posts the ECC em>r to the 
system conti-oller 3403 using the signal 34d1bL Knowing 
tiie ECC error, the system controller posts this to the AV 
data decoder 3402, which aborts normal decoding 
nnkxie operation aiid then starts error harKfltng rrfa^e 
qperatioh. Taken as an exarrple of the error hahdihg 
mode q3eratibn is, in a case where AV data is MPEQ 
data, retrieval of OOP (grdip of picture) headers, pic- 
ture headeiB, or the like. 

[0323] thuis, in tiie data receiving device of the fif- 
teenth embcKfimerit, when d packet received through 
the digital interface cbniains the specific pattern data as 
information indicating that the ECC enor has occurred 
at tiie transmitting end, this is detected and then the 
decoding operation rhode converts from the mtwsd 
mode to the error handling mode. Therefore, at the 
receivnig end, as in tile case of tiie fourteerrth emble- 
ment, tiie enior is processed speed^. wherdby cfisorder 
of the AV signal due to tiie ECC &mf Is Mtimz&i!. 

[Enrd>odiment 16] 



[0324] A data receiving device of tiie sixteerttii 
35 emfcxxfirneht will be descnbed witii ref mnce to figures 
34, 31. and 33. 

[0325] The data receiving device of the sixteenth 
entoxfiment is used to receive packets output from the 
data transmitting device of the thirteentii embbdin^ 

40 toward the network N. \i 
[0326] The data receiving device of tiie sixteentii 
embodiment differs from that of tiie fourteenth embodi- 
ment in that a header analyzer performs decision on 
data indicating that underflow has occurred. : 

4S [0327] Subsequentiy, operation of the device will be 
d^crfoed. 

[0328] When tiie cteta receiver 3404 receives tiie 
packets on the network N, the header analyzer 3401 
checks their headers. More spedficaily. in a case where 

so tiie packets 3301 and 3302 in figure 33 are received as 
tiie packet 3100 in figure 31 , the header analyzer 3401 
first checks the ^ochronous header 3101 arvl theii%)e 
CIP header 3102, and further, performs CRC check on 
ttie AV data 3103. When tiie data CRC 3014 is correct, 

55 the header analyzer 3401 outputs the AV data 3103 to 
. tiie AV data decoder 3402, which decodes tiie AV data 
and outputs tiie resulting AV signal. 
[0329] Subsequentiy, descriptipri js givert of a caise 
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where the data CRC 3104 is incorrect tn this case, the 
data receMno device 1016 operates in the same man- 
ner that it processes the pactot 3303 6i figure 33. 
[0330] The header analyzer 3401 posts "ECCenx)r" to 
the system controller 3403 using the signal 34d1lx 
Knowing the ECC enror, the system contro&er 3403 
posts this to the AV data decoder 3402, which abatis 
normal decoding mode operation, and perfonns error 
handling mode operation, taken as an example of the 
^nr hancBing mode operation is. In a case where AV 
data Is MPEO data, retrieval of GOP headers, picture 
headers, orttieHka. 

[0331] Thus, in the data recervlrig de/ice of the six- 
teenth emlDodlment, when a packet received through 
the digital interiaoe contafris the InccMrect data CRC as 
Information indicating that the ECC enor has occurred 
at the transmitting end, this Is deeded and then die 
decoding operation niode converts from tiie horrnal 
mode to the error handling moda Therefore, at the 
receiving end. as in the case of timd fourteenth and. fif- 
tl^nth embodiinents, the enror is processed speectty; 
v^ereby disorder of the AV signal due to the ECC error 
is minimized. 

[Embodiment 17] 

[0332] Figure 35 is a block diagram showing a data 
receiving de^ce accordir^ to a sevoiteenth embodi- 
ment of the present InventiorL 
[0333] The data receiving device 1017 is provided 
with a buffer 3511 t>etween a header analyzer 3501 and 
an AV data decoder 3502, which has been added to the 
receh/ing device 1014 of the fourteenth embodi- 
ment fan figure 34, and is used to receive packets output 
from the datti transmitting device of the eleventh 
embocfiment toward the network N. 
[0334] Subsequently, operation of the device wili be 
descrft)ed. 

[0335] VVheri the dala receiver 3504 receives the 
packets on the network N, the header analyzer 3501 
checks their headers. More specrfically, in a case wtiere 
the packets 2801 and 2802 in figure 28 are received as 
the packet 2707 in fgures 27(a) and 27(b). the header 
analyzer 3501 first checks the isochronous header 2703 
ajlb then the CIP header 2701. When checking the CIP 
header 2701 , the analyzer 3501 examines the ECC flag 
2702 contained in the CIP header 2701 . When the ECC 
flag indtcates "no ECC enror*. the analyzer 3501 per- 
forms CRC check on the AV data. When the CRC Is cor- 
rect, the header analyzw 3501 outputs the AV data 
2704 to the txiffer 3511 as a signal 3501a. The AV data 
2704 input to the buffer 3511 Is. after It Is delved for a 
fixed time, output to the AV data decoder 3502, which 
decodes ttie AY data and outputs the resulting AV sig- 
nal 

[0036] Subsequently, description is given of a case 
where the ECC flag Incficates "ECC enroT when check- 
ing the ECC flag contained in the CIP header 2702. In 



this case, the data receiving de/fce operates In the 
same manner that it processes the jDacket 2803 in figure 
28 as ttie packet 2900 In figures 29(a) cmd 29(b). 
[0337] The header analyzer 3501 posts the ECC error 

5 to the system controller 3503 using the header analysis 
result 3501tx Knowing the ECC error, the system con- 
troller 3503 posts tiiis to the AV data decoder 3502. The 
AV data decoder 3502 performs processing constdenng 
that error data win be input thereto aft^' some delay in 

10 the l3uffer 351 IwhDe data is delayed by the txjffer 3511. 
arvl then aborts normal decbcBng mode operaion. and 
starts error handling mode operation whM the enror 
data \b input thereto. 

[0338] Thus, in the data receiving device 1017 of the 

IS seventeenth embodimerrt, when a packet received 
tlvough the digital interface contains the Information 
rndlcabng that the ECCen^r has occun^edat thetrans- 
mitiing end, this is detected smd then the decoding oper- 
a6oh mode converts from the normal mode to the error 

20 harxiBng mode. Therefore, at the receivnng end. the 
enror is processed epeedily, whereby cSsorder cf the AV 
slgr»l due to the ECC error Is minimized. 
[0339] In addition, the AV data is delayed by the buffer, 
and then decoded. Therefore, the decoder can detect 

25 that ^correct AV data resulting from the ECC enor will 
be inputttierela Thereby, decoding can be perfcMrmed In 
view of enor handling hi advance, wh^et^y disorder of 
the video or audio signal due to the ECC error is effec- 
tively suppressed. 

30 [034(q While in the eievenfii to sevanteenlh embbdt- 
menls the IEEE 1394 Is nhistrated as the digital Inter- 
face, another digital interbce may be used. 
[0341] While in the eleventh to seventeenth »iibodl- 
ments, the data recorded in the recorcfing medium is 

35 used as the AV data, ttiis may niclude subtitie data. 
Besides, the data recorded in the recordng medhjnfi 
may be one of the video dato and audio data. 
[0342] Whfle in the eleventh to iNrteenth embodi- 
rhents ^e optical disk Is illustrated as the recording 

40 mecfiunx this may be another recording medum such 
as a magnefic disk. 

[0343] In the case where ECC decoding of the duster 
^618 has developed the ECC enror in the data transmit- 
ting device of the eteventh to thirteenth emtxxitments. it 

45 win not be reread from the optical disk 2508, and the 
sut>sequent cluster 2619 read IherefronrL Contrary to 
this, the cbister 2618 may t>e reread. 
[0344] Although in the data transmitling de^ce of the 
eleventh embodiment, whether or not the ECC error has 

so occuTTBd is mdk»ted by the ECC flag 2702 '1' or "0\ 
respectively, this may be reversed. 
[034^ WhOe the data receiving device of the seven- 
teenth embodiment is sliown as being the device of the 
fourteerith embodinient to wttfch the buffer is added, the 

ss txjffer may be added to the data receiving device of the 
fifteenth or sixteenth embodiment. 
[0346] Wtiae in the eleventh to thirteenth emtxxfi- 
menls. the buffer output is directly sent to the packet 
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generator, rt may bei dMded as already described in the 
first embodimem and pulpLit to the padcet generator. 

Claims 

1. A data transmitting device connected to a pre- 
scribed networK comprising: 

cocfing means for rec^'ving plural kinds of 
coded data, and coupfing these coded data in io 
first data units to generate a first coded stream; 
dividing means for dividing the fbst coded 
stream In second data units of a prescribed 
. data size to generate divided pacK data oorre- 
spbncfing to divided packs ffi the second units: is 
packet generating means for adding he^er 
information to respective divided pack data to 
generate packet data con^esponding to packets 
as data transmission units; and 
transmitting means for outputUng the re^ec- 20 
tive packet data toward the rietvyprk as a sec- 
ond coded stream which has a data structure 
diflbrerit from HvA of the first coded stream. 

2. The data transmit&ig device as def ined in claim 1 25 
wherein the coding means is system encoding 
means which receives the plural fgnds of coded 
data, generates and outputs an MPEQ2 program 
stream as the first coded stream^- 

30 

3k, Thel data trarismitting device as defined in claim 2 
wherein the dividing means cfivides the first coded 
stream in such a manner that the cfivided packs 
each contains coded data of onie Kind: 

35 

4. The data transmitting device as defined in claim 3 
whereiii the packet generating means generates 
pack^ daita by addSng stuffing data to a cDvided 
pack of a size smaller than the prescribed data size 
so that all the generated packets are of the same 4o 
size. 

5; A data transnutting device connected to a pre- 
served network, comprising: 

46 

reading means for reading data recorded in 
sector units of a prescribed data size in a 
recording medium for each sector; 
dividing means for dividing data corresponding 
to each sector read by the reading means in so 
data units of a data size smaller than that of the 
sector, to generate divided pack data corre- 
sponding to divided packs as the data units; 
packet generating means for adding header 
information to resp«:tive divided pack data, to ss 
generate packet data corresponding to packets 
as data transrnission units; and 
transmitiing means for outputting respective 



packet data toward the network. 

6. The data transmittirig devtee as defined in daim 5 
wherein the dividing means divides the data conre- 
spbndnng to the sector so thai head data of each 
sector matches head data of the corresponcfing 
cfivkledpadc 

7. The data transmitting device as defined in daim 5 
wherein the packet , generating means generabs 
packet data by adding Infoririafidn indicating that ai 
divided pack contains head data of the corf pond- 
ing sector to the divided pack 

8. The data tfansnvttirig device as defined &i daim 61 
wherein the packet generating meaihs generates 
packet data by adding information indicating that a 
cfivided pack cmtaihs head data of the correspond- 
ing sector to the divided pack 

9. The data transmitting device as defined In an|r of 
dalms 7 and $ wherein, when the transrtfwig 
means r^eats; at fbced t'me iritervals, packet-by- 
packet daia transmisslcm for outputting at leasf one 
packet date to the networi^ at a fixed transmis^on 

^ rate, it adds information indicating that the cfivkfed 
pack contains the head data to a header of an Iso- 
dronbus packet for use In an isochronous transfer 
which performs the data tirahsmksioh in syndironi- 
zation with a trarismission request in the transmit- 
ting meahsL 

10. the ckta transrrtitting dim'ce as deinnecl Iri an^of 
daims 7 and 8 wherei the information is count 
number IrKlicating the number of plural divided 
packs conrespmding to each sector. [ . 

11. A data receiving device for receiving padcet data 
output from the data transmitting device as defined 
in any of daims 5 to 8 as a coded stream, . saki 
device conprising; 

receiyirig means for receiving the packet data 
arid outputting the divided pack data corre- 
sponding to each packet accdrdirig to anal^is 
of Its header inlbrrnatlon; arKi 
cbMpUng means for coqsilnip the divided, pack 
date Quiput from the receiyfhg means to gener- 
ate data coffespohding to the sector. f 

1 2. A data recording device for receivfrig and recording 
packet ckta oytput as a coded stream from the data 
tF^n^OtiBhg device as defoned In any of claims 5 to 
8, sakJ device comprising: 

rec^ng means for receiving the packet data 
and outputting the divided pack data cme- 
spbnding to each packet according to analysis 
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of its hdader Inibrnisliori; 
coupOng means fx ooupGng the divided pack 
dala output from tfie receiving means to gener- 
ate data con'^poncfing to the sector; and 
recording means tor recoiding the data corre- 
sponding to the sector output from the coi^Dng 
means in a recordmg mediurh having a sei:^ 
structure. 



13. The data tiansnutting device as defineci in any of 
J cianns 5 to 8 Vk^e^ 

J dafasize^ 

14. The data receiving device as defined In claim 11 
>^ wherein tfie sector is 2048 bytt in data stz& 

15. th# daita repordlrig device as defined H claim 12 
: wherein tiie secti3r is 2CHd bytes 

16. The data transmitting device as defined in any of 
ciainns 5 Id 8 wherein the reoordhg medfunri con- 
tains ri4PEG2 pi ogi am strearh data which has been 
siAjected to prescn'bed signal processing. 

17. The data receiving device as defined in claims 1 1 
wherein the recoidlig mecfiurti oontairis MPEG2 
program stream data wNch has been subfected to 
pre80r3]ied signal processing. 

18. thd data recordihg device as deKned iii dalms 12 
wherein the recording medium at the irahsmitting 

' end contains MPEG2 program stream data which 
hlis been subjected to prescnbed stgnal process- 
ing. 

19. A data trar^mitting devtoe connected to a pre- 
' I acrilsed nelworK confxisii'ig: 



20. 



data readng means Ibr reading data recorded 
In a recordrmg medium; 

buffer means for temporanly storing the data 
read by the data reading means; and 
data transmitting rheans for outputyng the data 
oiit3ut from the buffer rr^ans, towaid the net- 

wtiere&ri, when the buffer means goes into 
imderficw state, the data tranlsrt^tfing means 
outputs underflow informafibh uidicating tfiat 
underflow has occurred in the buffer means, 
toward the neiMoric 

A data tr ansmi tt i rig device connected to a pre- 
scribed networl^ cofrpiisirig: 

data reading means for reading data recorded 
bt a recording rnecSum; 

buffer mearts for tenijporarfly sbririg the data 
read by tfie data read^ means: 
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pack^ generating mearis for adding header 
ihfomration to the data output ffbrn the buffiT 
means, and generating packet data corre- 
sponding to a pad^ wNch is a unit of dsSk 
transmission; and 

data transmitting means for bu^ixit^ the 
packet data output from the packet geiidraiBng 
means, toward ttie network; 
wherein, when the txjffer means goes into 
underflow state, the packet generating means 
adds underflow infer rnafl on to a header section 
of flie packet which irifonratiOT indicates that 
underflow has occurred in the buffer means, 
and outputs the packet toward the data trans- 
mitting means. 

21. The data transmSting device as defined in Claim 20 
wherein: 

sakf data transmitting means repeats, at fixed 
time intervals, packet-by-packet data transmls- 
sbh for outputiing at i^ist one packet data to 
the network at a fbced transmlBsloh rate; and 
sakJ packet generating means adds the under- 
flow hformat'on to ai hsader df ah Isochronous 
padcet used in isochronous transfer h which 
said data transmission is performed syhchro- 
nousiy with a transfer request geriierated by ihe 
data transmittirtg means. 

22. A data transnHiting device connebted to a pre- 
scribed network, comprising: 

data reacfing mear«^fbr reading data recorded 
in a recording medium; 

buffer means for temporariy storing thei data 
read by the data reading means; and 
data transrrdtting means for butpiitting the data 
output from the txjfief mears, toward the net* 
worlc^ 

wherein, when the buffer means goes into 
underflow state, the data ti'ansmilinng means 
outputs data of a pr^crlbed pattern to tfie net- 
work, as underflow infbnnalbn mdlcaiirig that 
underflow has occurred in the buffer means. 

23b The data transmitting device as defined in Claim 22 
wherein said data of a prescribed pattern is a 
seqMence error code defined iri MPEG s&indard. 

24b A data receiving device connected to a preserved 
networK comprising: 

data receiving means for receiving data output 
from the data transmitting device of Claim 1 9; 
data analyzihg means for analyzirtg the data 
recent k>y Ihe data receiving means, GurxJ out- 
putting information incficalihg that underflow 
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has occurred at th0 transmitting end when 
uhderflcw intonration is included in the data: 
and 

cfata decoding means for performing decoding 
based on the data received by the data receiv* 5 
ing means, Bjnd converting the operating mode 
of the decoding from normal mode to error hah- 
diing mode on receipt of the iriformatidri hdi- 
cating the occurrence of underf low. 

10 

2SL A data receiving device connected to a prescribed 
network, comprising: 

data receiving means for receivingi packet data 
auftpvH from tfie data transrrtitfirvg device of is 
Claim 20; 

data analyzing means for analy2:ing the packet 
data received by the data receiving means, EUid 
outputting irrformation indicatir^ that underfbw 
has occurred at the trartsrrattirig end when 20 
und^ow information is included in the packet 
data; and 

data decoding mearis for perforrnihg decoding 
based on the packet data received by the data 
receiving means, and convertihg the operating 25 
mode of the decocBng from normal modB to 
error handling mode on receipt of the informa- 
tion indicating the occurrence of underfbw. 

26. A data receiving device connected to a prescribed 30 
networK comprising: 

data receiving means for receiving isochronous 
packet data output from the data transmitting 
device of Claim 21; 3s 
data analyzing means for analyzing the iso* 
chronoi^ packet data received by the data 
recetvihg means, and outputting information 
indicating that underflow has occurred at the 
transmitting end wheri the underflow informa- 40 
tion is Included in the header of the iso- 
chronous packet data; ard 
data decoding means for performing decoding 
based on the isochronous packet d^ received 
by the data receiving means, and converting 4S 
the operating mode of the decoding from nor- 
mal mode to error handling mode on receipt of 
the information indicating the occurrence of 
underflow. 

so 

27. A data receiving device connected fo a prescribed 
network, comprising: 

data receiving means for receiving data output 
from the data transmitting device of Claim 22; ss 
data analyzing means for analyzing the data 
received by the data receiving means, and out- 
putting informatiori indicating that underfbw 



has occurred at the transmitting end when the 
data of a prescribed patt^h Is Included In the 
recced data; and 4 > 

data decoding means for performing d^xxling 
t>a8iBd on the data received 1^ the data receiv- 
ing means, and converting the operating nniode 
of the decoding from nonmai mode to error hian- 
diihg mode on receipt of the information any of 
ihcficating the occurrence of underflow. 

2SL 1tie data transmitting device as defined in Claim 27 
wherein said datai cff a preserved pattern is a 
sequence error code defined ih MPEQ standard. 

29. A data trarisnf^tting device connected to a ^e- 
^crfoed network, comprising: 

't 

data reading means for reading data recorded 
in a recording medium, which data is giveh an 
error-conrecting code; 

error detecting means for detecting whether an 
error exists in data processing or not, by decod- 
ing the eitbr-cortecting code included In the 
data read by the data reacGhg means; and 
data trarismitting meafis for outputting the data 
read from the datei reading means towardjhe 
hetwbrl^ \i. 
wherein, when atn enor in data process'mg is 
detected by the enrbr detecfing mearis, the data 
tr^nsrilittihg nfieahs cxitpUts error information 
indlcatihg thS occurrence., of mar in data 
prbcc^irig. toward the network. 

30. A data transmitting device coniriectiBd to a pre- 
scribed network, comprising; 

data reading riieans for readirig data recorded 
in a recording medium, which data Is given an 
error-conecting code; V 
error detecting means fc^ detecting whetiier ah 
error exists in data processing or not, by decod- 
ing the error-conecting code included iri the 
data read by the data reading rheahs; 
packet generating means for adding header 
Information to the data read by the data reading 
means, artd generating packet data cone- 
spondihg to a packet which is a unit of data 
transmission; and 

data transmitting means for transmitting the 
packet data output from the packet generating 
means, toward the network; - 
wherein, when an error in data processing 
detected by the error detecting means, the 
pad<et generating means adds enor informa- 
tion to a header section of tiie packet Which 
information indicates that an error has occuirred 
in data processing, and outputs the packet 
toward the data transmitting means. 
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H» The datatansnMinp denrfoeasdefii^ 
whereirc 

/| said data tmnsnriitbng means rep&^, at fixed 
j'f time intervals, packBt-fay-packet daia fransmis- s 
sfon for oulputtbig at least one packet data to 
the network at a fixed trahsmteipn rate: and 
said packet generating means adds the errw 
information to a header of an isochronous 
packet used ip isochronous tartsfer in which 10 
SBOtf data liuiiuinsslbri is perfbrmed synchro- 
nousi/ with a transfer request generated 
data transmitting means. 

A data transnriittinci device connected io a pre* is 
scribed networK conrprising: 



1^ 



32. 
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data reading means for reading data recorded 
bi a recorcftig mec&im; wNch data given an 
error-correcting code* 

error detecting means for detecting whether an 
error exists in data processinjOf or not t7/ decod- 
oig the errcr-correclirig code included in the 
data read by the data reacfirig mearis; and 
dcda transhttttirig means tor transmil&ig the 
data; read by the data reacfing means toward 
the netwOTk; 

wherein, when an error in data processing is 
delected by tfte error detecting means,, the data 
transmiuing mean& outputs data of a pre* 
scrft>ed pattern to the network, as information 
indicating that an error has occurred in data 
processing. 

the data transrratting device as defined in Claim 32 
wherein said data of a prescribed pattern Is a 
sequence ^nrdr cede defined in MPEG standard. 



34^ A data transmitfing device connected to a pre- 
. scribed network oompHshig: 



data reading means for reading data recorded 
in a recording medium, wtuch data is given an 
error-correcfing oode^ 

error detecting means for detectirtg whether an 
error exists In data proc^sing or net try decod- 
ing flie error-correcting code included in the 
data read by the data reading mears; 
packet generating means for adding header 
information to the data read bf the data reading 
means, and generating packet data corre- 
sporx fin g to a packet which is a ur^t of data 
transmission; and 

data transmitting means for transmitt&fig the 
packet data output from the packet generatnig 
means toward tfie network; 
wherein, wtien an error fn data processing is 
detected tsy the error detecting means, the 
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packed generating means adds incon^ect cyctfc 
redundancy check data to the packet data, as 
information andioating that an enor has 
occurred In data processing, and outfxits the 
packet data. 

35- A data receiving device coiinected to a prescribed 
netwbrK comprising* 

data receiving means for receivvig data output 
from the data transmitting device of Claim 29; 
data analyzing means fc^ analyzing the datei 
received by the data receiving means, and out- 
- putting information indicating that an error lias 
occurred in data prpcesskig at tiie transmitting 
end when the error MbrmaVofi included in 
the received data; arki 
data decoding meaii$ for perfornm 
baised on the data received by the date receiv- 
ing rnear^ and cdnveflrfing ffie cperating mode 
of ttie dedoding from ridrnnial mod e to error han- 
dling mode on receipt of the infbnnsrBon indi- . 
eating the occurrence cf error in data 
processbig. 

36. A data receiving device connected to a prescnbed 
netwDifK coniprisbg: 

data receiving means for receiving packet data 
output froni ihe d^ traistiltling dgvici of 
QaimSO: 

data analyzing means for analyzing the packet 
data received t>y the data receiving means, and 
outputting iiifon nation oidicating tfiat an error 
has occurred In data processing at fie trans- 
mitting end when the en'or inforrhation is 
included in the packet data; and 
data decoding means for perfbmiing decoding 
based on the packet data received t3y ttie data 
receiving means, and converting the operating 
mode of the decoding from normal mode to 
error handling mode on rece^ of the infomna- 
tfon indicafing the occurrence of enror in data 
prdcessfang. 

37. A data receiving device connected to a prescribed 
networK cornprisifkg'f 

data receiving means for receiving isochronous 
packet data output from the data transmitting 
deviceof Claim 31; 

data analyzing means for analyzing thid iso- 
chronous packet data received by the data 
receiving means, and outputting information 
indicatnng that an error has occurred In data 
pixx:es8ing at ttie transmitting end when the 
mor infommtlon is included In the header of 
the isochronous packet data; and 
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data decoding means for performing decoding 
based on the isochronous packet datai received 
by tfie data receiving, means, and converting 
the operating nrxxie of the decoding from nor- 
rhai nftbde to error harKding mode oil receq3t of 5 
the information indicating the occurrence of 
error in diata processoig. 

38. A data receiving device connected to a preserved 
netwpric conrprising: 10 

data receiving means for receiving data output 
from the data transmitting device of Claim 32; 
data analyzing means for analyzing the data 
received by the data receiving means, and out- is 
putting information incficattng that an enror has 
occun^ed in data processing a! the transmitting 
end when the data of a preserved pattern is 
included in the received data; and 
data decoding means for performing decoding 20 
based on the data received by the data receiv- 
ing means, arvJ cortyerting the qserating mode 
of the decoding from nprmail mode to error han- 
d6ng mode on receipt of the information indi- 
cating the occunrence of buot In data 2s 
propessihg.' , 

39. the cteta receiving device as defined in Cl^m 38 
wherein said data of a prescnbed pattern is a 
sequence error code defined in MPEQ standard. 30 

40. A data receiving device corviected to a prescribed 
network* comprising!'- 

data receiving means for receiving packet data 3S 
output from the data tFansmitting device of 
Claim 34; 

data analyzing means for analyzing the packet 
data received by tiie data receiving means, and 
outputting inform e d io n indicating that the cydic 40 
redundancy check data is inoonrect, when the 
cydic redundancy check data induded in the 
header section of the packet data is incorrect; 
and 

data decoding means for perforrrung decoding 45 
based on tiie packet data received by the data 
• receiving means, and converting tiie operating 
nnode of the decoding from normal mode to 
error handling mode on receipt of the infbmia- 
tiori indicating that tiie cydic redundancy check so 
data is incorrect 

41. The data transmitting device as defined in ariy of 
claims 19, 22^ and 23 further conrprising; 

55 

dividing means for dividing data output from the 
buffer means In data units of a data prescribed 
size, to generate divided pack data corre- 



sponding to divided packs as the data units; 
and 

packet generating means fbr adding header 
irrfonnation to respective divide^ pack data to 
generate packet data conrespbnding to padketii 
as data transmission unfts» 
the data transmitting means oulputting .tiie 
packet data toward the network as data 01^^ 
from the buffer means. 

42. A data receiving device connected to a. prescribed 
networks conprisbig: 

receiving means for receiving packet data out- 
put from the data transmittihg device of daim 
41; 

data analyzir^ means for analyzing the packet 
data received by the data receiving means, and 
outputting infbrmation indicating tfiat underflow 
h&s occurred at 9 transriutting end when vie 
packet data contains tiiie underflow infibmiation; 
and 

data decoding means for perfbrmirig decoding 
based on the packet data recent by tiie data 
receiving means, emd converting deccK^ng 
operation mode from normal mode to error 
harvtiing mode, upon recefTt of the inibrmation 
iridicating that underflow has occurred. 

43. The data transmit^n^ device as defined in any of 
daims 20 arKl.21 ibriher comprlsmg: 

dividing means for cOvidlng data output from the 
buffer means in data units of a prescribed data 
size, to generate divided pack data corre- 
sponding to cfivid^ packs as tile data units, 
the packet generatirig means receiving tiie 
divided padc data as the datd output fron^ 
buffer means and adcf ng header inbrmatibn to 
respective dfivided pack data to genemte the 
packet data.- . 

44^ A data receiving device connected to a prescr&j^ 
network, comprising^ - . 

receiving means for receiving packet data out- 
put from the dal^ tiansmltting device of daim 
43; 

data analyzing means for analyzing the packet 
data received by the data receiving means, and 
outputting information indicating that underflow 
has occurred at a transmlttingi end when tiie 
. packet daita contains the underflow Infbhnatbn; 
arid 

data decoding means for performing deco^og 
based on the packet data received by the data 
receiving jfneans^ and converting decocting 
pperatibn. mode from, nornrtd) mode to error 
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harKiiing mode, upon receipt of the Infonnalion 
incnc^ting that underncjw has occu^ 

45« the transmitting device as defnied in any of 
dainre 29, 32, and 33 further conprtsfftg: s 

dividing means for dividing data read from the 
data reading means in data urnts of a pre* 
J scrbed data size, fb generate divided pack 
ti data corresponding to divided packs as the io 
data units; and 

packet generating means fot adding h^er 
information to respective divided pack data to 
generate packet date correspphcfihg to 
as dal^ transmission uriHs, ts 
the data transmitting means outputting the 

• padkst data toward tie network as ^e data 

\ read by the data reading means. 

46. A data receiving device connected to a prescribed 20 
network, compr^rig: 

reoeivtng means for receiving pactot data out- 
put from the data tra nsm H Mn g device of daim 

: 45; ^ 
dai^ analyzing means for ahaiyzihg packet 
data received by the data rec^hgl means and 
ou4?utting information indicating that an error 

^\ has occurred in data processing at a transmit- 

ting end when the jsadoet data contains the so 
error information; and 

data decodong meems for perfomr^ng decoding 
based oh the packet data received by the data 
receiving means, and converting decocfing 
operation mode from riormal mode to error S8 
hancfiihg mode, ipon iBceipt of thie ir4^^ 
indicaiting that the error has occurred in the 
datapriDcessing. 

47. The data transmittihg devices as defined in any of 40 
daims 30, 31, and 34 further comprising: 

cfividing means for dWikOng data read by the 
data reading means In data uiits of a pre- 
8crft>ed data size, to generate divided pack 4S 
data conresponding to divkJed packs as the 
data uriits, 

the packet generating means receiving the 
divided pack data as the data read by the data 
reading means and adding header Information so 
to respective dvided pad< data to generate the 
packet dalEL 

48. A data receiving device connected to a prescrfoed 
network, comprising: ss 

receiving means for receiving packet data out- 
put from the data transmitting device of daim 



47; 

diata analyzing means for analyzing the packet 
data received by the data receiving means, and 
outputting Information indicating tiat an en-or 
has occurred in data processTng at a transmit- 
ting end when the packet data contains the 
error niformafion; and 

data decoding means for performing decoding 
based on the packet data received by the data 
receiving means, and converting dekfodhig 
operation mode from normal mode to error 
itandling rhode, upon receqst of the information 
indicating that the error has occurred in the 
data processing. 

49. A data transmitiing mettiod for transmitting data 
tdwaitd a prescrfoed network, comprising: 

coding st^ for receivihg plural kinds of coded 
cfata. and coipling these coded data in first 
data unfe to generate a frst coded stream; 
dividihg step for dividihg the first coded stream 
in second data uriits of a prescribed data size 
to generate divMed pack data corr^ponding to 
divided packs as the second units; 
padcBt generating step for adding header infor* 
matlon to respective divided pack data to gm- 
erate pad<Bt data corf espdndhig to packet^ as 
da^ traiisn^sdoh unite; and 
frahsnriittihg step for butfitutting the resp^iive 
packet data toward ttie network as a second 
coded strearh wfiidi has a data structure differ- 
ent from that of the first coded stream. 

50l a data tiansrnitting method for transmitting data 
towani a prescribed network comprising: 

reacfihg step for reacfing data recorded in sec- 
frn* unitB of a Inscribed data size in a recording 
medium for each sector; 
diyiding step for dividing data corresponding to 
each sector read in the reading step in data 
uriits of a data size smaller than that of the sec- 
tor, to generate divided pack data correspond- 
ing to divided packs as the data units; 
packet generating step fr>r adding header Mor- 
mafion to respective divided pack data, to gen- 
erate packet data corresponding to packets as 
data transmission units; and 
trai emitting step for outputting respective 
packet data toward the network 

51. A data transmitting rriethod for transrrvtting data 
toward a prescribed network, corrprising: 

data reading step for reading data recorded in 
a recorc&ig medhim; 

storage ^ep for temporarily storing the data 
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read in the data reading step, into a buffer; and 
data transmitting step for outputting the data 
output fmm the birffer^ toward the network; 
wherein, in the data transmitting step, when the 
buffer goes Into underflow state, underflow s 
information indicating that underflow has 
occurred in the tauffer is output toward the net- 
work. 

52. A data transmitting method for trahsmitking data io 
toward a prescribed networli, comprising: 

data reading step for reading data recorded in 
a recording medium; 

storage step for temporarily storing the data is 
read in the ckta reading st^ irtto a buffer; 
pad^ generating st^ for adding header Infor- 
mation to the data output from the buffer, and 
generating packet data corresponding to a 
pack^ which is a unit of data transmission: and 20 
data trar)smitting step for outputting the packet 
data generated in the packet generating step, 
toward the network; 
* wherdn, In the packet genemting step, when 
the buffer goes into underflow state, innderf tow 2s 
inforrnation is added to a header section of the 
padset, which information Indicates that under- 
flow has occunred in theixjffer, and then the 
packet data Is generated. 

30 

.53. A data transmitting method for transnitting data 
toward a pr^cribed network, comprising: 

data reading step for reading data recorded in 
a recording medium; 35 
storage step for temporarily storing the data 
read in the data reading step, into a buffer; and 
data transmitting step fw outputting the data 
output from the buffer, toward the network; 
wherein, In the data transmitting step, when the 40 
buffer goes into underflow state, data of a pre- 
scrfoed pattern is output to the network as 
underflow information indicating that underflow 
has occurred In the buffer. 

45 

54. A data transmitting mettiod for tran^rtting data 
toward a prescrfoed network, conrprising: 

data reading step for reading data recorded in 
a recording medium, which data is given an so 
error-correctirig code; 

error detecting step for detecting whether an 
error exists in data processing or not, by decod- 
ir^ the error-correcting code inctuded In the 
data read in the data reading step; and 55 
data transmitting step for outputting the data, 
read from the data reading step toward the net- 
work; 



wherein* when an error In data processln|t is 
detected h the error detecKhg sti^ in tfie cbta 
. transmitting step, error Information Iridicating 
the occunrence of error in data processing is 
output toward the network. 

55, A data transmitting rhethod for transmittihg data 
toward a presicribed nety^^ 

data reading step for reacfing data relcorded in 
a recording medium, which daCa is given an 
error-conrectlhg code; 

error detecting st^ for detecting whethe^Wi 
ertdf exists in data processing or hot, py decod* 
Ing ihe error-^ectihg code Ihdud^ in the 
data read In thte data reacft^ stisp; 
packet generafiilg si^ fof adding header Intor- 
rnatfori to the d|^ read by the data reading 
step, and generating packet cfeita correspond- 
ing to a packet which is a unit of data transmis- 
sion; and i 
data transmitting step for transmitting the 
packet data output from the packet generating 
step, toward the network; |^ 
wherein, when an error in data processing^fe 
detected by the error detecting st^, in the 
packet generating step, error information is 
added to a header section of the packet whteh 
information indicates that an error ftas occurred 
in data processing, and then the packet data Is 
generated. 

I 

56. A data transmitting metfiod for transn^ng ^ata 
toward a prescribed network, conprising: ^ 

data reading step for reading data record^ in 
a recording medium, which data is giverrah 
error-correcting code; . 

ennor detecting st^ for detecting whether an 
error exists in data processing or not by decod- 
ing the error-con^ecting code irrciuded in the 
data read in the data reading step; and 
data transmitting step for transmitting the data 
read by the data reading step toward the net- 
work; ^' 
wherein, when an error In data processmg Is 
detected in the error detecting stepi in the data 
transmitting step, data of a prescribed patl^m 
Is output to the network as irrfonmation indicat- 
ing that an error has occurred in data process- 
ing. 

57. A data transmitting method for transmitting data 
toward a prescribed network, comprising: 

data reading step for reacfing data recorded in 
a reconjing medium, wtvch data Is ^en an 
error-correcting code; p 
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mof detecSng step tor detecting whether an 
ent>r exists in data proceesaio or not by decod- 
ing the error-conrectir^ code included in the 
data read In the data reacfing step; 
packet generating step for adding header Infbr- s 
mation tp the data read by the data reading 
step, and genera^ packet data correspond- 
ing to a packet which is a unit of data trarisrhis- 
^on;and 

data transmitling step for transmitting the 10 
packet data output from the packet generating 
st£p toward network; 
wherein, when an error in da^ processing is 
detected in the ehrdT detectihg step^ in the 
packet generating step, hcorred cfdRc redun- is . 
dancy chedk data Is added to tie pad^t data, 
as InforrhaSoh indica#ig thit ani error has 
Qccuarred In data processing. 
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